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Abstract
The purpose of this study is to investigate the effects of a decade of financial 
deregulation on stock markets in term of market integration within Asia-Pacific 
countries. It investigates the existence of inter-relationships between five emerging 
and two developed stock markets in the region. Then, it examines the ‘causal’ 
relationships between each market and its country’s economic fundamentals.
The study is comprised of three major sections of empirical analysis: In the first 
section, three tests, correlation coefficients, unit root tests, and cointegration tests, 
are used to examine the short-term as well as long-term changes in the co-movement 
patterns of Asia-Pacific stock markets before and after financial deregulation. The 
second section employs VAR model to estimate and analyze the dynamic 
interdependencies among Asia-Pacific stock markets and trace out the effects of 
shocks to those markets. It also examines whether there is one or more dominant or 
particularly influential market within the region. Finally, the third section investigates 
the existence of interactions between stock returns and domestic economic 
fundamentals by applying causality tests. It focuses on the predictive content of 
historical information of stock returns in explaining economic variables, and hence, it 
tests whether the economic variables do or do not Granger-cause stock returns, and 
vice versa.
The study provides a number of interesting and important results which can help us to 
understand the nature of stock market integration as well as evolution of financial 
integration in this increasingly important region. The study suggests that financial 
liberalization has enhanced the inter-relationships among Asia-Pacific stock markets, 
and that therefore high capital controls account for instances of low interactions. The 
study shows that the effects of a shock to stock markets are completed within two days, 
indicating that stock markets adjust quickly, but not instantaneously, to all relevant 
information in the region. The study also finds that Japan and Hong Kong are the most 
influential markets in terms of their effects on other markets in the region. Moreover, 
the result of the absence of cointegration may simply rule out the existence of a long- 
run equilibrium tending relationship, but does not invalidate any short-run 
relationships which may arise due to profit-seeking opportunities in transactions.
Furthermore, examining the ‘causal’ relationships between a stock market and 
economic fundamentals shows that the exchange rate and the corporate bond rate are 
the only two out of several factors tested that are ‘causal’ of stock returns in many 
markets in the Asia-Pacific region. In short, the results are consistent with the view that 
stock returns only respond to monetary variables. Hence, one possible implication is that 
most of the indicators of macroeconomic fundamentals in the Asia-Pacific region are not 
the predictors of stock returns and that information captured in a stock market does not 
reflect changes in its country’s macroeconomic fundamentals.
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Chapter 1 Introduction
1.1 Objectives of the Study
There has been an increasing interest in the nature of relationships among Asia- 
Pacific capital markets in the last decades. This interest has been aroused mainly 
because of the increase in the flow of capital across countries which, in turn, is mainly 
due to market deregulation measures, technological developments in communications 
and trading systems and the emergence of innovative financial products. As Asia- 
Pacific stock markets function in different cultural, institutional and regulatory 
circumstances from those in developed markets, a substantial amount of research is 
still required to provide a better understanding of many relevant issues. Hence, the 
overall objective of this study is to investigate the behavior of stock markets within 
the Asia-Pacific region by applying statistical and econometric techniques.
Given the recent difficulties of Asia-Pacific stock markets, the importance of this 
study is clear. By investigating the degree of integration between stock markets and 
examining the possible sources of contagion, this study provides valuable insights into 
the behaviour of the region’s financial markets. Specifically, this study addresses the 
following questions:
(1) How are Asia-Pacific stock markets related to each other?
(2) How much of the price movements in one stock market can be explained by
14
changes in other markets?
(3) How rapidly are the price movements in one market transmitted to other markets 
within the region?
(4) Has the removal of capital controls increased market interactions?
(5) What is the relation between stock market development and domestic economic 
performance?
(6) What benefits do Asia-Pacific stock markets provide to the domestic economy and 
to international investors?
In attempting to answer the above questions, one approach is to investigate the 
existence of inter-relationships among Asia-Pacific stock markets, including the five 
emerging markets and two developed markets in the region. Another approach is to 
examine the ‘causal’ relationships between each individual stock market and its 
country’s macroeconomic fundamentals.
Concerning the first approach, the study examines the correlation coefficients 
between daily returns on these markets. The higher the correlations, the lower are the 
benefits of international diversification within the region and also, in the short term, 
the greater is the inter-relationship between stock markets. Also, this study looks at 
long-tenn inter-relationships by carrying out unit root and cointegration tests. The 
time series data used for the correlation and cointegration estimates are divided into
sub-periods, reflecting pre-liberalization and post-liberalization regimes. A
15
comparison of results for sub-periods enables one to consider the impact of 
liberalization on the regional integration of stock markets. Then, in order to examine 
the degree to which a shock, in the form of a change in one stock market's prices, is 
followed by a change in other stock markets' prices, this study estimates a vector 
autoregressive (VAR) model.
Concerning the second approach, this study investigates the existence of 
interactions between stock returns and macroeconomic fundamentals by applying 
Granger Causality tests. It focuses on the predictive content of historical information 
of stock returns in explaining macroeconomic variables, and hence, it tests the 
hypothesis of whether macroeconomic variables do or do not Granger-cause stock 
returns and vice versa.
This study is an extension of previous research in a number of ways. First, this 
study concentrates only on Asia-Pacific stock markets and therefore takes an Asia- 
Pacific regional, rather than a global perspective.
Second, the data used in the this study consists of time series of daily stock market 
indices, in terms of local currency units, of the eight Asia-Pacific stock markets. The 
data set has been chosen for several reasons. First, since a month or even a week may be 
long enough to conceal interactions that may last only for a few days, it is more 
appropriate to use daily data than monthly or weekly data in order to capture the
potential interactions. Second, to examine the diversification of local stock market risk
16
rather than currency risk, the indices in these markets are in local currencies.
Third, to investigate the effects of financial liberalization on regional stock 
markets, the data set is divided into two sub-periods. The study identifies the first sub­
period as a period during which most Asia-Pacific stock markets were less accessible 
to foreign investors and the second sub-period as a period involving a higher level of 
financial liberalization.1 The two sub-periods also correspond to the pre-and post- 
financial crash of October 1987.
Fourth, this study identifies the possible causal relationships (in the Granger 
sense) between each stock market and its macroeconomic fundamentals. Accordingly, 
the Granger Causality test is related to the idea of the impact of historical information of 
one variable on another variable. It allows one to examine the role that stock markets 
have played in changes in the macroeconomic fundamentals but also investigates the 
historical feedback effect of these macroeconomic variables on the stock markets in 
Asia-Pacific countries.
The main results from this study can be summarized as follows. The study 
suggests that financial liberalization has enhanced the inter-relationships among Asia- 
Pacific stock markets, and that therefore high capital controls account for instances of 
low interactions. This study shows that the effects of a shock to stock markets are
1 Note that financial liberalization and the inflows of investment in most of the Asia-Pacific countries 
have become most significant after 1987. For further detail, see the section in this study on the 
discussion of inflows in the Asia-Pacific region. Also, see World Financial Markets by JP Morgan and 
World Economic Outlook database by International Monetary Fund.
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completed within two days, indicating that stock markets adjust quickly, but not 
instantaneously, to all relevant information in the Asia-Pacific region. The study also 
finds that Japan and Hong Kong are the most influential markets in terms of their 
effects on other markets within the region. Moreover, the result of the absence of 
cointegration may simply rule out the existence of a long-run equilibrium tending 
relationship, but does not invalidate any short-run relationships which may arise due 
to profit-seeking opportunities in transactions.
Furthermore, when examining the ‘causal’ relationships between a stock market 
and its country’s economic fundamentals, the result shows that the exchange rate and 
the corporate bond rate are the few factors that are ‘causal’ to stock returns in many 
markets in the Asia-Pacific region. In short, the results are consistent with the view that 
stock returns only respond to monetary variables. Hence, one possible implication is that 
most of the macroeconomic fundamentals in the Asia-Pacific region are not the 
predictors of stock returns and that information captured in a stock market does not 
reflect changes in macroeconomic fundamentals.
However, caution must be exercised in interpreting the results. First, the notion 
that cointegration has implications for financial market efficiency has been challenged 
in recent years (Dywer and Wallace, 1992). Since this proposition hinges critically 
upon the definition of market efficiency, this study only considers the term ‘market 
efficiency’ in terms of Granger’s traditional definition. Indeed, the absence of
18
cointegration should simply mean that it rules out the existence of a long-run equilibrium 
tending relationship. Second, it is important to note that the test for Granger-causality is 
more a temporal ordering with predictive ability rather than ‘causality’ as that word is 
commonly understood. Hence, the meaning of ‘causal’ in this study should be seen and 
understood as ‘preceding’. Finally, although the stock markets within the Asia-Pacific 
region operate in different time zones, there is only a small gap between them. Yet, the 
implications of using this overlapping data should be considered when interpreting the 
empirical results.
19
1.2 Organization of the study
Following the Introduction (Chapter 1) and literature review (Chapter 2), this 
study is made up of three major chapters of empirical analysis. Chapters 3 and 4 test 
for inter-relationships among Asia-Pacific stock markets. Chapter 5 then investigates 
the impact of domestic macroeconomic variables. This section provides a brief 
description of each chapter.
Chapter 1 briefly reviews the two major recent trends of market integration and 
emerging stock markets. Then, it considers the major development of financial 
liberalization and the current status of stock market internationalization among Asia- 
Pacific countries during the 1980s andl990s. This chapter also provides the research 
questions, as well as the objectives and importance of the study.
Chapter 2 provides a review of the literature on both issues of market integration 
and the impact of domestic fundamentals on domestic stock markets. First, as far as 
the review on market integration is concerned, the chapter starts with a review of 
short-term correlation tests, and long-term unit root and cointegration tests. Next, it 
reviews ARIMA and VAR modeling for the issues of inter-relationships between the 
world’s stock markets. Several multi-factor models, especially the APT model, and 
some studies which use the Granger test, are then also reviewed to investigate the 
impact of domestic fundamentals on domestic stock markets. Finally, the chapter
reviews the literature relating to the emergence of Asia-Pacific stock markets.
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Chapter 3 presents the empirical results from correlation, unit root and 
cointegration tests examining Asia-Pacific stock markets. The chapter addresses the 
issue of stock market co-movement in both a short-term and a long-term framework 
and tests for it within not only a bivariate but also a multivariate setting. The Johansen 
method of cointegration test that allows for the simultaneous determination of several 
stock market indices which may arise due to such phenomena as capital mobility and 
international arbitrage is applied. In addition, the relationship between the eight Asia- 
Pacific stock market indices are checked during two different time periods in this 
chapter. They correspond to pre- and post- financial liberalization and major 
international events, such as the October 1987 crash. A description of the data set and 
the methodology employed are also included in this chapter.
Chapter 4 discusses the methodology, including the Impulse Response Functions 
(IRFs) and Variance Decompositions (VDCs) of the VAR model. This chapter 
investigates which stock market led or was more exogenous to the system by 
constructing an eight-dimensional VAR model. This chapter also decomposes the total 
forecast error variance (or shock) of each market in terms of the proportions 
attributable to innovations (or shocks) in each variable in the system including its own. 
Hence, implications for the patterns of the interdependency are addressed and 
implications are discussed which affect how this formulation may be used to 
understand the dynamics behind speculative Asia-Pacific stock markets. Different
21
time periods are also tested in this chapter, corresponding to pre- and post- financial 
liberalization periods and major international events, such as the 1987 crash. Finally, 
the empirical results and their implication are discussed.
Chapter 5 investigates the existence of interactions between stock returns and 
macroeconomic fundamentals by applying Granger Causality tests. The following 
variables are used in this chapter: money supply, inflation, exchange rate, treasury bill 
rate, yield on government bonds, corporate bond rate, term structure, default risk 
premium, industrial production, trade balance, gross national product, and private 
consumption. This chapter focuses on the predictive content of historical information of 
stock returns in explaining macroeconomic variables and examines the historical 
feedback effect of these macroeconomic variables on the stock markets. Consequently, 
this chapter first looks at the methodology of the Granger Causality test. Then, it 
investigates the direction of causality between national stock markets and domestic 
fundamentals. Details of the data and the results are also included.
The final chapter, Chapter 6, contains a summary and the conclusions of this 
study. Several issues are suggested for future research.
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1.3 Prior Research: Issues and Background
As a preliminary to the main study, this section discusses the issues regarding 
market integration and emerging stock markets. It also reviews both the main 
liberalization measures undertaken by countries in the Asia-Pacific region during the 
1980s and 1990s and the main characteristics of regional stock market flows, 
transactions, and capitalization. The review provides the evidence necessary to define 
1987 as a critical dividing point between pre- and post-liberalization periods in the 
Asia-Pacific region. Thus in subsequent chapters, the time series data are divided into 
sub-samples such that the post-1987 data may be identified as representing a more 
liberalized phase than the pre-1987 data.
1.3.1 Issues
The last two decades have seen two important trends in the world’s stock 
markets. The first trend is the increasing interaction among different national stock 
markets and, apparently, greater integration. The second trend is the rise of the so- 
called ‘emerging stock markets’. Hence, for the purpose of better understanding the 
setting for this study, it is important to define and to discuss these two trends.
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(I) Market Integration
"Market integration" can be defined as a state in which identical assets in 
different stock markets provide the same risk-adjusted expected returns.2 
Theoretically, integration between national markets directly relates to the notions of 
co-movement and interaction between them. That is, in an integrated stock market, the 
prices of all stocks should fully reflect their relative investment values. Hence, new 
information is directly transmitted between national stock markets and we should 
observe that national stock markets' returns are closely correlated with each other. In 
such circumstances, the opportunities for investors to improve the risk-retum 
characteristics of their portfolios through international diversification would be low 
(or nil in the extreme case).
In fact, during the 1980s and 1990s national stock markets became subject to 
greater international influence. One major impetus came from the removal of controls 
on capital movements; another came from major institutional developments, some in 
response to deregulation, others reflecting advances in technology. Stock markets are 
believed to have become more closely and deeply interconnected as a result. However, 
apart from a few uncomplicated situations, the question of how fully national stock 
markets are integrated with each other is difficult to answer precisely. The conditions
2 In contrast, ‘'market segmentation” suggests that the risk-retum relationship in each country’s stock 
market is determined by domestic factors.
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for perfect integration may be incomplete in part because of the barriers to capital 
flows, and partly because the assumptions of the efficient markets hypothesis cannot 
be met. In other words, integration may still be far from complete due to remaining 
taxes, regulations and legal differences partly isolating some stock markets from the 
world market. Thus, a perfectly integrated efficient market is one in which, 
conditional upon the information set, rationally expected returns correctly price risk 
and investors are able to fully optimize. However, actual pricing may diverge from 
that modeled by the full efficient markets hypothesis due to imperfect information or 
'noise-traders' who make bad use of the available information.
(II) Emerging Stock Markets
In the 1990s the fastest rising stock markets in the world were those in 
developing countries, especially those in the Asia-Pacific region. Emerging stock 
markets can be defined as stock markets growing in size and sophistication, with the 
implication that all have the potential for further development.3
Between 1990 and 1997 emerging stock markets have risen rapidly both in value 
and in terms of financial flows, but they remain different in many ways from
3 According to the IFC's definition a stock market is said to be "emerging" if it meets at least one of two 
general criteria: (i) an Emerging Economy Criterion, and (ii) a Developing Stock Market criterion. See 
International Finance Corporation, Emerging Stock Markets F actbookvarious issues.
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developed stock markets.4 For example:
- price and return patterns: emerging stock markets generally offer higher rates of 
return than developed markets.
- volatility: high price volatility5 in emerging markets indicates the existence of 
speculative inefficiency.
- financial deregulation: in the 1980s many emerging stock markets had strict 
capital controls that insulated the local stock exchange from global markets, these 
markets have progressively moved toward a more liberalized regime for foreign 
investment.
Overall, the combination of increasing market integration among the world’s 
stock markets and the development of emerging stock markets has stimulated the 
research objectives detailed in section 1.1. To a large extent they revolve around one 
central issue, the extent of links, co-movement or interaction between stock markets 
in different countries. It is widely believed that interaction increases as a result of 
financial liberalization, particularly the reduction or abolition of capital controls. 
Therefore, the next sub-section reviews the extent of financial liberalization and stock 
market internationalization undertaken by the Asia-Pacific region.
4 For discussion regarding emerging stock markets, see Howell (1994),
5 It is believed that high stock price volatility in emerging stock markets may be caused by small 
market effects and information imperfections.
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1.3.2 An Overview of Liberalization and Internationalization of Asia-Pacific 
Stock Markets during 1980s - 1990s
Asia-Pacific stock markets, prior to the 1980s, were generally underdeveloped 
and played a less important role in intermediating resources. Alongside the 
underdeveloped stock markets, capital controls in this region were generally imposed 
to support exchange rate arrangements, as well as to insulate domestic interest rates 
from foreign influences. This combination discouraged competition in the financial 
system, and hence, limited improvements in financial intermediation.
However, during the 1980s, changes in the external environment, such as rising 
international interest rates and the slowing of market growth in developed countries, 
stimulated most of the Asia-Pacific countries to liberalize their financial systems. The 
resulting changes in the financial structures encouraged foreign direct investment and 
the promotion of the international movement of capital more generally.
To provide the background for this research, this section first reviews the 
financial reforms of Asia-Pacific countries with an emphasis on: the liberalization of 
interest rates; the relaxation of capital and exchange controls; and the shift toward 
more flexible exchange rate arrangements. Second, to enhance the understanding of 
Asia-Pacific stock markets, the section also provides an overview of the current status 
of stock market internationalization.
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1.3.2.1 Financial Liberalization
Until at least the late 1970s, most Asia-Pacific countries maintained tight control 
over their financial markets, interest rates, and credit allocation. Thus, over time, these 
highly controlled financial systems created distortions in investment decisions and 
generally failed to intermediate funds efficiently. Those tight controls over the 
financial systems in the Asia-Pacific region were increasingly viewed as inappropriate 
to meet the needs of increasingly complex and sophisticated economies and, during 
the 1980s, many countries in the region liberalized their financial systems. The degree 
to which financial liberalization has taken place varies by nation, as well as with 
respect to its speed once the process was under way. Nevertheless, financial 
liberalization in Asia-Pacific countries has been a gradual and continuing process.
In general, the financial liberalization undertaken by these countries involved 
liberalizing interest rates, reducing controls on credit, enhancing competition and 
efficiency in the financial system, strengthening the supervisory framework, and 
promoting the growth and deepening of financial markets.6
In this research, as far as the Asia-Pacific stock markets are concerned, the 
financial liberalization programs treated as key are:
- Relaxation of capital and exchange controls: capital and exchange controls 
are the first one among other selected reform programs under review since they are
6 See Cheng (1986).
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potentially a major barrier to equity portfolio flows.
- Exchange rate arrangements: capital flows between different stock 
exchanges involve foreign exchange transactions, therefore, the Shift in exchange rate 
arrangements are discussed below.
- Liberalization of interest rates: theoretically, interest rate liberalization 
promotes efficient investment and it has also been argued that capital controls are 
redundant in the face of flexible interest rates,7 8 9 this section also reviews the 
liberalization of interest rates.
(I) Relaxation of Capital and Exchange Controls
The last two decades have seen successive relaxation of international capital 
controls in the Asia-Pacific region. With greater capital mobility, the level of 
investment a country can undertake need not be constrained by the level of domestic 
saving. Financial investment flows enable each country's portfolios of wealth to be 
invested in stock markets across the world; thus higher capital mobility should lead to 
greater market integration.
Asia-Pacific countries differ considerably as to when liberalization of capital
7 See McKinnon (1991) for details of "sequencing theory."
8 Singapore, Korea, and Taiwan have adapted to this process by liberalizing the domestic financial 
sector while maintaining a considerable degree of capital control.
9 Cargill, Cheng, and Hutchison (1986) suggest that capital controls are redundant in the face of 
flexible interest and flexible exchange rates.
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controls was initiated, as well as with respect to their degree of capital mobility. For 
example, a number of countries chose to deregulate capital controls while initiating 
reforms designed to strengthen the domestic financial system and to integrate it more 
closely with international markets. In some cases, however, capital controls were 
removed almost completely at the very beginning of their reform programs.10
Table 1.3.2.1-1 Summary of the Relaxation of Capital Controls
1972 1973 1974 1975- 1977 1978 1979 1980- 1982 1983 1984-1988 1989 1990 1991 - 1997
Australia * * ir * * X A 0 0 0 0 0
Hong Kong 0 0 0 0 0 0 0 0 0 0 0 0
Japan * * * X X X A A A/o A/o A/o A/o
Korea * * * * * * */x */x */x X X X
Malaysia X A A 0 0 0 0 0 0 0 0 0
Singapore X x/A x/A A/o 0 0 0 0 0 0 0 0
Taiwan * * * * * * 7x */x x x/A x/A x/A
Thailand X X X X /A X /A X /A x/A x/A x/A x/A A A/o
Key:
* Heavy Restrictions 
x Moderate Restrictions 
A Mild Restrictions 
o No Restrictions
As shown in Table 1.3,2.1-1, Hong Kong and Malaysia have been free from 
capital controls since the mid-1970s or earlier, and Singapore eliminated restrictions 
on capital flows in the mid-1970s. More cautious moves toward capital mobility have 
taken place in Australia and Japan. Partially free capital movements have existed in 
Thailand. Controls on capital flows have remained in Korea and Taiwan. A summary
10 For details of the difference in the sequencing of deregulation of capital controls, see McKinnon 
(1991) and Santiprabhob (1992).
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of each individual country is as follows:
Hong Kong liberalized its capital controls in December 1972, hence, this makes 
Hong Kong's capital market one of the least restricted in the region.11 In Malaysia, 
since 1975 there have been essentially no limitation on capital inflows, nor on capital 
outflows as long as they are not financed by local borrowing in Malaysia.12 In 
Singapore, capital controls were progressively liberalized through the 1970s and were 
abolished in 1978.13
Australia and Japan have both adhered to cautious and measured pace of 
financial liberalization. It was not until January 1979 when the Campbell Committee, 
a Committee of Inquiry into the Australian financial system, was announced that 
Australia started to deregulate its capital controls. In October 1983, virtually all the 
controls on international transactions were lifted.14
The process of capital market liberalization in Japan was set in motion by the 
mid-1970s. Then, Japan amended its Foreign Exchange and Foreign Trade Law in 
December 1980 which liberalized most capital controls. The 1984 Yen/Dollar 
Agreement provided further impetus to remove barriers to international capital
11 See EIU’s Financing Operations in Hong Kong, various issues. Also see Freris (1991) and Ho, Scott, 
and Wong (1991).
12 See EIU’s “Financing Operations in Malaysia,” 1997 and various issues.
13 See EIU’s “Financing Operations in Singapore,” 1997 and various issues.
14 See EIU’s “Financing Operations in Australia,” 1997 and various issues.
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flows.15 Thailand freed inward capital flows in the early 1970s, but strict controls have 
traditionally applied to capital outflows. Only in the 1990s have the restrictions on 
capital outflows been loosened.16 In Thailand, however, regulatory barriers to capital 
mobility were dismantled quite quickly.
Korea and Taiwan began financial deregulation relatively late and substantial 
barriers to international capital mobility still remain, especially in Korea. Taiwan 
traditionally has restricted capital outflows and did not eliminate controls on current 
account transactions until 1987. However, significant progress has been made since 
1989 in liberalizing capital inflows and outflows in Taiwan.17
Although Korea started its financial liberalization process in 1981-1983, 
government controls remain a general feature of its international financial transactions. 
In the late 1980s, capital outflows, for example the liberalization of foreign direct 
investment and overseas investment by residents, were implemented.18
15 See EIU’s '‘Financing Operations in Japan,” 1997 and various issues.
16 See EIU*s "Financing Operation in Thailand," 1997 and various issues.
17 See EIU’s "Financing Operations in Taiwan," 1997 and various issues.
18 See EIU’s "Financing Operations in Korea," 1997 and various issues.
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(II) Exchange Rate Arrangements
In an open economy the foreign exchange market is an essential link in the 
financial system. During the 1980s, together with the deregulation of capital controls, 
most Asia-Pacific countries relaxed exchange controls and moved towards more 
flexible exchange rate arrangements.
As far as stock market integration is concerned, it is relevant to discuss the issue 
of exchange rate arrangements in the liberalization process since capital flows 
between different stock exchanges involve foreign exchange transactions. In other 
words, exchange rate flexibility may introduce uncertainty that could discourage or 
encourage speculative inflows.19 In addition, the monetary authorities, under more 
flexible exchange rate arrangements, have a greater degree of independence in 
controlling the monetary aggregates.20
This section, therefore, highlights some of the important policy changes 
regarding exchange controls and arrangements in Asia-Pacific countries, as well as 
providing a discussion on current exchange controls and arrangements in each 
individual country. A summary of exchange rate arrangements in Asian-Pacific 
countries is presented in Table 1.3.2.1-2.
19 See IMF’s International Capital Markets: Developments, Prospects, and Key Policy Issues, 1995.
20 In contrast, one may argue that exchange rate flexibility may have negative effects on the real 
exchange rate which, in turn, may impose a substantial adjustment burden on the economy
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Table 1,3.2,1-2 Summary of Exchange Rate Arrangements
1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1 9 8 5 -1 9 8 9 1990 -1997
Australia PGC MF MF MF MF MF MF MF MF IF IF IF
Hong Kong IF IF IF IF IF IF IF IF US$ US$ US$ US$
Japan MF MF MF MF MF MF MF MF MF IF IF IF
Korea US$ US$ US$ US$ US$ MF MF MF MF MF MF NMF
Malaysia MF MF MF MF MF MF MF MF MF . MF MF MF
Singapore PGC PGC PGC PGC MF MF MF MF MF MF MF MF
Taiwan US$ US$ US$ US$ MF MF MF MF MF MF MF MF
Thailand MF MF MF MF MF MF MF MF MF MF PGC PGC
Key:
US$: Pegged to US Dollar
PGC: Pegged to Composite
IF: Independently Floating
MF: Managed Floating
NMF: New Managed Floating
Most Asia-Pacific countries have deregulated their exchange controls and 
accompanied this deregulation with a movement toward greater flexibility in 
exchange rates. Hong Kong virtually abolished its exchange controls as early as 
December 1972. In November 1974 the Hong Kong dollar was allowed to float freely. 
However, since October 1983, the Hong Kong dollar has been pegged to the US dollar, 
the intervention currency, at the rate of HK$ 7.8 per US$ l.21
In Malaysia, the ringgit has been allowed to float since 1973. Technically, the Bank 
Negara Malaysia (BNM) monitors the exchange rate against a weighted basket of 
currencies of its major trading partners, and intervenes only to maintain orderly
21 See International Monetary Fund's Annual Report on “Exchange Arrangements and Exchange 
Restrictions: Hong Kong," various issues.
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market conditions. There are no foreign exchange controls in Malaysia.22 Currently 
the exchange rate of the Singaporean dollar is determined freely in the foreign 
exchange market. Historically, the Singapore dollar was pegged to a trade-weighted 
basket of currencies since 1975. In June 1978, Singapore completely liberalized 
foreign exchange transactions: residents are free to make transactions in any currency 
as well as to invest in any currency.23 Australia abolished almost all foreign exchange 
controls in December 1983, while at the same time moving to a floating rate regime.24 
25 Thailand has relatively low exchange controls. Since November 1984 the value of 
the Baht has been pegged on the basis of an undisclosed, weighted basket of 
currencies of Thailand's major trading partners.26
Japan liberalized its foreign exchange controls under a new foreign exchange law 
in December 1980. After the Yen/Dollar agreement with the United States in 1984, 
the yen's price is determined on the basis of supply and demand. Technically speaking, 
the Japanese authorities use the US dollar as currency to intervene, if necessary, in
22 See International Monetary Fund's Annual Report on “Exchange Arrangements and Exchange 
Restrictions: Malaysia," various issues.
23 See International Monetary Fund's Annual Report on “Exchange Arrangements and Exchange 
Restrictions: Singapore," various issues.
24 There is no official rate for Australian dollar, however, an indicative rate which is based on market 
observation at 4 pm daily is published by the Reserve Bank of Australia.
25 See International Monetary Fund's Annual Report on “Exchange Arrangements and Exchange 
Restrictions: Australia," various issues.
26 See International Monetary Fund's Annual Report on “Exchange Arrangements and Exchange 
Restrictions: Thailand," various issues.
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order to maintain orderly market conditions and to avoid excessive fluctuations in the 
value of the yen.27
Historically, the Korean won changed from being pegged to the US dollar to a 
managed float in January 1980. From the beginning of 1987, the Korean government 
has progressively deregulated foreign exchange transactions. In March 1990, the 
government introduced a new market-average exchange rate system under which the 
exchange rate floats subject to limits on daily movements of +/- 2.25%.28 However, 
foreign exchange transactions have remained greatly restricted in Korea.29 In 
December 1978, under the Foreign Exchange Regulation, residents of Taiwan were 
permitted to hold foreign exchange deposits; and to buy and sell foreign exchange at 
designated banks. In February 1979, the exchange rate in Taiwan was allowed to float 
within limits.30
27 See International Monetary Fund's Annual Report on “Exchange Arrangements and Exchange 
Restrictions: Japan," various issues.
28 See International Monetary Fund's Annual Report on “Exchange Arrangements and Exchange 
Restrictions: Korea," various issues.
29 The Korean government declared its intention to lift foreign exchange controls when it acceded to the 
obligations of an Article VIII country of the IMF Agreements in November 1988.
30 See Central Bank of China,Taiwan,s Annual Report, and various issues.
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(Ill) Liberalization of interest rates
Prior to the 1980s, interest rate restrictions throughout the Asia-Pacific region 
took the form of ceilings on the deposit and loan rates of commercial banks.31 These 
restrictions led to the rise of unregulated financial markets and nonbanlt institutions in 
the region as savers and investors sought alternative channels outside the formal 
financial system.
Theoretically, one of the major objectives of interest rate liberalization is to raise 
real interest rates, only thereby encourage efficient investment. This, then, may 
contribute to higher economic growth.32 By stimulating the formal banking sector 
instead of informal institutions, positive real interest rates can restore the effectiveness 
of monetary policy.
Interest rate liberalization was a major feature of the financial reforms 
implemented by nearly all the Asia-Pacific countries. Nevertheless, the degree and 
timing of interest rate liberalization has varied from country to country. Several 
countries in the Asia-Pacific region, for instance, Australia, Hong Kong, Malaysia and 
Singapore, have carried out extensive interest rate deregulation. On the contrary, other 
countries, such as Japan, have adopted a gradual approach to liberalization. A 
summary of interest rate liberalization in Asian-Pacific countries is presented in Table
31 Note that nonbank financial institutions were usually subjected to fewer restrictions.
32 See McKinnon (1991).
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13.2.1-3.
Table 1.3.2.1-3 Summary of Interest rate Liberalization
1970 1971 1972- 1974 1975- 1979 1980 1981 - 1987 1988 1989 1990 1991 1992 1993-1997
Australia X X A A 0 0 0 0 0 0 0 0
Hong Kong A A A A 0 0 0 0 0 0 0 0
Japan * * * X X X X /A X /A X /A A A A
Korea * * * * it 7x X X X x/A x/A x/A
Malaysia * * * * X A 0 0 0 0 0 0
Singapore A A A 0 0 0 0 0 0 0 0 0
Taiwan * * * * 7x */x X x/A x/A x/A x/A x/A
Thailand * * ★ * X X X A A A A A
Key:
* Heavy Restrictions 
x Moderate Restrictions 
A Mild Restrictions 
o No Restrictions
Details of each individual country are as follows. In Australia, interest rate 
restrictions werelifted on large overdrafts in 1972 and on large Certificates of 
Deposits (CDs) in 1973. As well, since the beginning of the 1980s, interest rate 
ceilings on deposits and loans have been relaxed rapidly. Currently a ceiling exists 
only on small bank loan rates while deposit rates are free of controls.33
Hong Kong and Singapore have adopted a more distinct form of interest rate 
liberalization. Indeed, formal interest rate controls no longer exist in either country, as 
both have decided to become international financial centers. In Singapore, restrictions 
on bank rates were removed in July 1975. Since then it has maintained interest rates
33 See Reserve Bank of Australia’s Australian Economic Statistics and Bulletin, various issues. Also see 
EIU*s Country report: Australia, various issues.
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which closely follow international interest rates by using money market instruments.34 
Similarly, Hong Kong also very frequently adjusts its deposit rates in order to keep the 
rates in line with other financial centres, and to maintain orderly market conditions.35
Since October 1978 Malaysia has allowed financial institutions to set deposit and 
lending rates, hence, interest rates in Malaysia were moved toward a more flexible 
regime. In addition, the pegging of deposit rates to those of two lead banks was 
discontinued in 1987. Currently, interest rates are determined quite freely by market 
forces, with the exception of loans to priority sectors.36
The Japanese authorities, prior to the start of financial reform, regulated deposit 
rates for all institutions. The only two major exceptions of regulated interest rates 
were rates determined in the gensaki37 and interbank markets.38 Since the late 1970s 
the Japanese authorities have allowed several new financial instruments with market- 
determined interest rates, including negotiable certificates of deposit and money 
market certificates. In the early 1990s, Japan explicitly adopted a gradual approach to 
liberalize its interest rate39. Currently, the majority of deposit rates remain constrained
34 See Bank of Singapore’s Annual Report, various issues. Also see EIU’s Country report: Singapore, 
various issues.
35 See EIU’s Country report: Hong Kong, various issues.
36 See Bank Negara MalaysiaVs Annual Report, and EIU's Country report: Malaysia, various issues.
37 The Ministry of Finance officially recognized the gensaki market in 1976.
38 Although lending rates were not set officially, they were in fact regulated.
39 See Bank of Japan’s Annual Report, various issues. Also see EIU's Country report: Japan, various 
issues.
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and lending rates are still indirectly tied to the Bank of Japan’s discount rate.
Other countries, such as Thailand, Korea and Taiwan, have even been much 
more reluctant to reduce interest rate controls. In Thailand, the liberalization of 
interest rates occurred in the early 1980s. First, the lending rates of financial 
institutions were freed in 1984. Then, in June 1989, the ceiling on deposit rates was 
lifted. Currently, nonbank financial institutions in Thailand have been allowed to 
develop relatively openly.40
Korea started its interest rate liberalization in June 1981. It started by reducing 
the differential between general bank loan rates and preferential loan rates, and hence 
it allowed banks to vary lending rates within margins. Another major step was taken 
in December 1988 when lending rates, rates on deposits and money market 
instruments were liberalized. Eventually, in August 1991, Korea set up the "four stage 
interest rate deregulation plan" to complete its interest rate liberalization in a very 
cautious manner to avoid any possible disorder.41
Taiwan began to liberalize its controls on interest rates from April 1980 when 
official restrictions on bank lending rates were lifted. Then, in March 1985, its lending 
rate was completely liberalized and another significant step occurred in January 1986
40 See Bank of Thailand’s Annual Report, various issues. Also see EIU's Country report: Thailand, 
various issues.
41 See Bank of Korea’s Annual Report and Financial System in Korea, various issues. Also see EIU's 
Country report: Korea, various issues.
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when the Central Bank reduced the categories of deposit rate ceilings. Hence, this 
phase allowed both local and foreign banks to set their own deposit and lending rates 
freely according to their funding costs. Finally, the New Bank Act 1989, erased the 
remaining regulations controlling maximum deposit rates and maximum and 
minimum loan rates.42
42 See Central Bank of China, Taiwan’s Annual Report, various issues; and Council for Economic 
Planning and Development, Taiwan’s Taiwan Statistical Data Book, various issues. Also see EIU’s 
Country report: Taiwan, various issues.
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1.3.2.2 Stock Market Internationalization
One of the most significant stock market developments of the 1980s and 1990s 
has been the gradual opening and remarkable expansion of Asia-Pacific stock markets. 
This can be attributed to the large equity portfolio inflows, due to positive valuations 
of the development potential of the region by investors, the accomplishment of a 
variety of reform programs designed to encourage the region's stock markets and the 
outcome of continuing economic growth in all the countries concerned.43 In view of 
the important role of the stock market, the governments of Asia-Pacific countries in 
the past two decades or so have set up the fundamental institutional framework and 
directed their effort towards the efficient development of their stock markets. The 
primary objective of this section is to look at the current status, regarding foreign 
investment activities, of financial reform in the development of Asia-Pacific stock 
markets. Hence, this review puts an emphasis on barriers to equity portfolio flows. 
These barriers to equity portfolio flows can be classified into: (1) direct barriers; and
(2) indirect barriers.
This section first discusses the recent trend of capital flows into the Asia-Pacific 
region. Then it looks at the current position regarding direct and indirect barriers to 
equity mobility in the region.
43 A series of articles in the World Bank investigated the effect of stock markets on economic growth, 
and government policies to foster the development of stock markets. For details, see the May 1996 
issue of the World Bank Economic Review.
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(I) Net Capital Flows in the Asia-Pacific Region
With increasing global connections, improving communications networks, and 
advancements in information technology, net portfolio flows to Asia-Pacific countries 
in the 1990s have reached their highest level (see table 1.3.2.2-1). The scale of the 
capital inflows into the region and other emerging markets provide confirmation that 
the 1990s represent a trend toward greater global financial market interdependence.44
Table 1.3.2.2-1 Net Inflows to Emerging Asia, 1977 - 1997, (US dollars in billions)
Annual Average
1977-1982 1983-1989 1990 1991 1992 1993 1994 1995 1996 1997
Net Portfolio Flows 0.6 1.4 -0.4 3.1 7.4 23.9 18.5 20.1 20.1 na
Net Equity Flows — — 3.89 4.73 10.95 30 na na na na
Net Capital Flows — — — — — — 106 135 150 90
Source: World Economic Outlook data base, IMF, for net portfolio and net equity
flows; and World Financial Markets, JPMorgan, for net capital flows.
Table 1.3.2.2-1 highlights net capital flows45 into Asia-Pacific countries46 over 
the period 1977 to 1997. While portfolio flows were insignificant during the 1970s
44 Although falls in capital inflows occurred during the two crisis periods of 1994 for Latin America 
and 1997 for Asia-Pacific, the capital inflows to Asia-Pacific countries, if compared to the period prior 
to the 1990s, remain strong throughout its stock market crisis. (See table 1.3.2.2-1).
45 Net portfolio flows are defined by the World Bank as total cross-border portfolio purchases less total 
cross-border portfolio sales, and they are calculated as inflows into various national stock markets.
46 Also known as Emerging Asia countries, for a definition of emerging markets, see International 
Finance Corporation's publication: Emerging Markets Factbook.
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and 1980s, they became sizable in the early 1990s. A noticeable fact is that in 1993 
net portfolio inflows into the region, excluding Japan and Australia, hit an astonishing 
US$ 23.8 billion.47
Importantly, portfolio flows had reached US$ 20.1 billion in 1996, or 20 times 
larger than their 1990 total, and hence, represented the largest component of flows 
between 1992 and 1996 in the Asia-Pacific region. In addition, since the 1980s 
attracting foreign portfolio investment became one of the prime goals throughout the 
Asian-Pacific region as a crucial factor in ensuring an adequate supply of capital for 
long-term growth.
Another way to look at portfolio flows is to discuss and analyze some 
fundamental data of stock markets in the region, namely: market capitalization; 
turnover ratio; P/E ratio; and dividend yield. As shown in table 1.3.2.2-2, the 
combined market capitalization of the seven Asia-Pacific stock markets (Australia, 
Hong Kong, Korea, Malaysia, Singapore, Taiwan and Thailand) excluding Japan, 
increased from about US$ 283,283 million in 1987 to US$ 1,731,016 million by end- 
1996, a sixfold increase. Yet, most strikingly, the region's market capitalization fell 
spectacularly in 1997.
47 In additional, overall net equity inflows in 1993, including Japan (US$ 20 billion) and Australia (US$ 
2 billion), in emerging Asia were US$ 52 billion.
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As shown in table 1.3.2.2-3, Asia-Pacific equities, excluding Taiwan, lost 51% of 
their value (in dollar terms) in 1997. The crisis in the region led to a fall in portfolio 
flows globally.48 Nevertheless, as compared to before 1990, portfolio inflows to Asia- 
Pacific countries remained strong throughout the crisis. Assuming that the expansion 
in market capitalization will continue, despite the 1997 crisis, and if only 10%49 of this 
were to come from foreign investors, the scale of capital inflows in the Asia-Pacific 
region will continue and even increase.
Table 1.3.2.2-3 Equity Market Changes in 1997 (end-1997 compared to end-1996)
Hong Kong Japan Korea Malaysia Singapore Taiwan Thailand
(Hang Seng) (Nikkei) (Kospi) (Composite) (Straits Time) (Wighted) (SET).....
% Change In local currency -20.3 -21.2 -42.4 -52 -31 18.1 -55.2
% Change In US Dollar Terms -20.4 -30.1 -71.2 -68.7 -42.5 -0.5 -76.1
Source: World Financial Markets, JPMorgan, 02/01/1998.
Alternative measures of foreign equity flows are the price-earnings (P/E) ratio 
and dividend yield. As shown in table 1.3.2.2-4, P/E ratios in most of the Asia-Pacific 
stock markets are quite high compared to those in developed markets, such as the US 
(15.5), and have been increasing in recent years. Some studies50 point out that the P/E
48 Total net portfolio inflows to emerging economies in 1997 dropped from US$ 26 billion to US$ 20 
billion. (See JP Morgan's World Financial Markets, January 1998 issue.)
49 According to Howell (1994), just over 9% of all quoted stocks worldwide are today in the hands of 
foreign investors and he suggests that this proportion should ultimately rise to somewhere between 
10% to 15%.
50 Such as Buckberg (1992)
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ratio typically increases substantially once a market is opened to foreign investment, 
and at the same time "openness” would result in lower dividend yields. The high P/E 
ratios in Asia-Pacific stock markets may indicate that these countries have 
experienced high equity inflows.
Table 1.3.2.2-4 Market Size; Turnover Ratio and Rank; P/E Ratio; and Dividend Yield
Toatal market
capitalization (Market Turnover P /E Dividend
(US$ Millions) Share) Ratio Rank Ratio Yield(%)
Austrlia 311,988 6.47% 52.2 22 14.79 4.01
Hong Kong 449,318 9.32% 44.2 25 10.73 4.13
Japan 3,088,850 64.09% 37.1 32 90.3 0.68
Korea 138,817 2.88% 110.5 7 21.8 1.2
Malaysia 307,179 6.37% 65.5 15 28.5 1.58
Singapore 150,215 3.12% 28.7 38 21 1.7
Taiwan 273,608 5.68% 204.1 2 33.5 2.2
Thailand 99,828 2.07% 36.8 33 19.51 1.86
Total 4,819,803 100%
Source: Emerging Stock Markets Fact Book, IFC, 1997, for market size
and turnover ratio; and The Guild to World Equity Markets, 
Euromoney, 1995, for P/E ratio and dividend yield.
Table 1.3.2.2-4 shows that the turnover ratio tends to be relatively high for all 
Asian-Pacific markets' stocks. In fact, all of the eight Asia-Pacific stock markets are 
listed in the 1996 IFC Top 40 markets by turnover rations. This is especially true for 
Taiwan (which has a turnover ratio of 204.1) and Korea (which has a turnover ratio of 
110.5). Theoretically, the turnover ratio is a measure of trading activity, involving 
gross flows which are defined as the sum of equity purchases and sales. The turnover
ratio is often used as an indicator of markets' liquidity; high liquidity allows investors
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to alter their portfolios quickly and cheaply, it makes investment less risky and 
improves the mobility of portfolio investment.
According to the above discussion of Asia-Pacific data, there exists some 
evidence of high prospects for increasing equity flows into the region. However, some 
arguments have arisen. Firstly, P/E ratios have been used as a method of calculating 
whether a stock is over-priced or under-priced. Therefore, the high P/E ratios in Asia- 
Pacific stock markets may also suggest that most of the prices of stocks were 
overvalued. The high P/E ratios in Asia-Pacific stock markets may, in turn, cause 
unstable portfolio flows into the region.
Secondly, the high turnover ratios also warrant discussion. A high turnover ratio 
symbolizes the high volatility which may be attributed to the highly speculative 
activities in Asia-Pacific stock markets. Therefore, equity inflows may reflect one-off 
changes to portfolio structure activated by international investors wishing to diversify. 
If this is the case for high turnover ratios among Asia-Pacific markets, then, the 
capital inflows in these markets may be short-lived and very volatile. Again, as capital 
markets are liberalized, volatility will be affected to a greater extent by global factors 
relative to local factors.
Finally, in the wake of the 1990s surge of portfolio investment flows an 
important question has arisen: Will international investment funds continue to flow
into Asia-Pacific markets? Although the Asia-Pacific region as a whole remained the
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largest recipient of capital flows in 1996,51 the expansion of capital flows has 
experienced a slowdown, especially in 1997.52 The relatively modest expansion of 
capital flows to Asia-Pacific countries reflected the impact of a slowdown in export 
growth rates; current account deficits;53 political tensions; some speculative currency 
attacks; as well as the uncertainties created by financial sector weaknesses.
Yet, the link between capital flows and quality of policy and economic 
performance of Asia-Pacific countries brought an important message. That is: in order 
for Asia-Pacific countries to encourage a sustained portfolio investment inflow, rather 
than short-term speculative movements of funds, they have to establish appropriate 
domestic institutional frameworks.
51 Note that in 1996, net capital inflows in Emerging Asia were US$ 150 billion; in Latin America US$ 
82 billion; and other emerging economies US$ 55 billion, (see January 1998 issue of JP Morgan's 
World Financial Markets)
52 The net capital inflows to Emerging Asia declined to US$ 90 billion in 1997. (see table 1.2-4)
53 For example, in 1997, current accounts were negative in Korea (US$ -8.7 billion), Malaysia (US$ - 
4.5 billion), and Thailand (US$ -11.7 billion).
(II) Barriers to Equity Portfolio Flows
Whether the inflows of portfolio investment will continue depends very much 
upon the degree and pace of market internationalization in the region. Indeed, most of 
the reform programs are involved in areas such as improving legal and regulatory 
frameworks, promoting competition, and the elimination of barriers to equity portfolio 
flows. Such reforms, it is believed, may help to reduce the cost of capital; improve the 
operation of domestic stock markets and support policymakers in their efforts to 
reassert domestic monetary control.
An important measure of the openness that stock markets in the Asia-Pacific 
region have achieved hitherto can be examined in terms of market integration. 
Preliminary investigation of integration and openness requires an investigation of 
barriers to portfolio mobility. With lower barriers, stock markets can be expected to be 
more integrated. Although Asia-Pacific countries in recent years have demonstrated 
their willingness to open their economies to external investment, investors from 
abroad still face some restrictions when investing in the region.
This section examines the current restrictions in Asia-Pacific stock markets 
which can be classified as either: (A) direct barriers’, foreign ownership restrictions, 
and withholding tax rates for foreign investors; and (B) indirect barriers', availability 
of information, quality of accounting standards, investor protection and transaction 
and other costs.
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(A) Direct Barriers
Direct barriers can be defined as differences in the judicial status of domestic and 
foreign investors. Direct barriers can take the form of: (a) restrictions on foreign 
ownership of domestic securities, and (b) discriminatory tax regulations.
(a) Foreign Ownership
The eight Asia-Pacific countries may be classified, depending upon the degree of 
government control over foreign ownership, into four categories: (i) no restrictions; (ii) 
open with few limitations; (iii) substantially liberalized but not completely open; and 
(iv) "semi-closed". The current situation in each category is summarized in table
1.3.2.2-5.
Table 1.3.2.2-5 Foreign Ownership, 1997.
Restriction on Foreign Ownership
Category 1 Hong Kong No restriction
Category 2 Singapore No restriction with exception on selected industries
Japan No restriction except industries in "national interest"
Category 3 Thailand Restriction on more than 49% of shares
Australia Restriction on ownership more than 15% of shares
Malaysia Restriction on more than RM 5 million or 15% or voting power
Category 4 Taiwan Limits on selected industries and 10% of company shares and 5% individual holding
Korea Limits on selected industries and 12% of company shares and 3% individual holding
Source: Financial Foreign Operations, EIU, 1997;and Emerging Stock Market Fact 
Book, IFC, 1997.
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As in table 1.3.2.2-5, the only market in category 1 is Hong Kong. There are no 
restrictions regarding ownership of domestic securities by foreigners on the Hong 
Kong stock exchange.54
The stock markets in category 2, such as Singapore and Japan, are fully 
liberalized except for restrictions on selective industries or companies justified as 
being in the "national interest." In Singapore, buying and selling securities are not 
subject to any general limitations, but restrictions apply to transactions in banking 
stocks and certain strategic companies.55 Although restrictions on foreign ownership 
in Japan have been significantly lifted, specific restrictions still exist. They apply to 
foreign acquisition of stocks in any company in industries such as aircraft, arms, 
atomic energy and other industries relating to national security and natural resources.56
Australia, Malaysia and Thailand are in the third category where foreign 
ownership of domestic companies is limited to a fixed percentage of the shares 
outstanding or of voting rights. In Australia, the restrictions on foreign ownership 
come into effect when the holding is more than 15% of the issued shares or voting 
power of a company or represents a total value of more than A$ 50 million.57 In 
Thailand, generally, foreign ownership of any company is limited to 49% of its
54 See IMF's "Exchange Agreements and Exchange Restrictions: Hong Kong," 1996 and various issues.
55 See IMF's "Exchange Agreements and Exchange Restrictions: Singapore," 1996 and various issues.
56 See IMF's "Exchange Agreements and Exchange Restrictions: Japan," 1996 and various issues.
57 See IMF's "Exchange Agreements and Exchange Restrictions: Australia," 1996 and various issues.
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capital.58 But, foreign ownership of banks and finance companies is limited to 25% of 
their capital.59 In Malaysia, the prior approval of the Foreign Investment Committee is 
required for foreign acquisition of investments exceeding RM 5 million in value or the 
equivalent of 15% or more of voting power in a Malaysian company.60
Korea and Taiwan are in the last category which indicates that foreign ownership 
is severely restricted although markets are in the process of being opened. In Taiwan, 
foreign investors face a total foreign investment quota of US$ 5 billion and an 
investment ceiling of US$ 100 million per foreign institutional investor. Applications 
to exceed this limit are reviewed on a case-by-case basis. In addition, total foreign 
ownership of a company is restricted to 10% and foreign investors cannot exceed a 
5% limit on holdings of any one company's stock.61 In Korea, foreign ownership in 
most individual companies is limited to 12% of aggregate value or 3% per individual 
investor. However, approvals of foreign ownership are not granted for certain sectors, 
particularly state monopolies, such as tobacco and ginseng, and other government-
58 However, it can be further reduced by a company's own memorandum or articles of association.
59 Note that in Thailand, foreign investors can buy "local shares," but they are not entitled to dividends, 
rights offerings, or proxy voting of them. See IMF's "Exchange Agreements and Exchange 
Restrictions: Thailand," 1996 and various issues.
60 In Malaysia, there is no law restricting the percentage of foreign ownership. Nevertheless, 
guidelines issued by the Foreign Investment Committee, a government policy-making committee, are 
not law but they are invariably adhered to. See IMF's "Exchange Agreements and Exchange 
Restrictions: Malaysia," 1996 and various issues.
61 In Taiwan foreign ownership is not limited in the cases of foreign institutional investors purchasing 
unlisted, open-ended unit trusts. See IMF's "Exchange Agreements and Exchange Restrictions: 
Taiwan," 1996 and various issues.
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own sectors, such as utilities.62
Overall, most restrictions on foreign ownership in Asia-Pacific range between 
3% (Korea) and 49% (Thailand). Seven out of eight Asia-Pacific countries in this 
study, except Hong Kong, have limited (for example: Australia, Malaysia, and 
Thailand) or totally restricted (for example: Japan, Singapore, Korea, and Taiwan) 
foreign ownership in selected industries. In addition, in both Korea and Taiwan 
foreign investors face severe restrictions and do not have direct access to local equity 
markets.
(b) Withholding Tax Rates
Taxation has often been considered as a tool to implement change proactively in 
stock markets, either being used to encourage a market sector63 or to slow down 
overheated markets64. It is believed that a low tax policy in relation to stock markets 
may attract increasing portfolio flows. The withholding tax rates on interest, dividends, 
and capital gains that the Asia-Pacific countries currently impose on foreign investors 
are presented in table 1.3.2.2-6.
62 Foreign investment in Korea currently is allowed in some 88% of the 1,148 business sectors listed in 
the standard industrial classification. See IMF's "Exchange Agreements and Exchange Restrictions: 
Korea," 1996 and various issues.
63 For example, liberalizing the tax on interest income.
64 For example, introducing capital gains on stock profits.
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Table 1.3.2.2-6 Withholding Tax Rates for Foreign Investors, 1997
Interest Dividend Capital Gain
(% ) (% ) (% )
Australia foreign investors: 10% 30% 0%
treaty investores: 10% 15%-25%
Hong Kong foreign investors: 0% 0% 0%
Japan foreign investors: 20% 20% 0%
treaty investores: 0%-20% 0%-20%
Korea foreign investors: 27% 27.00% 0%
treaty investores: 0%-16% 5%-27%
Malaysia foreign investors: 20% 0% 0%
Singapore foreign investors: 33% 0% 0%
Taiwan foreign investors: 20% 20% 0%
Thailand foreign investors: 15% 10% 15%
treaty investores: 10%-15% 10%
Source: Financial Foreign Operations, EIU, 1997;and 
Emerging Stock Markets Fact Book, IFC, 1997.
Hong Kong65 does not impose any withholding tax on foreign portfolio 
investment and there are no capital gains withholding tax rates. Both Singapore66 and 
Malaysia67 impose only a withholding tax on interest. Hence, most of the Asia-Pacific
65 Foreign investment in Korea currently is allowed in some 88% of the 1,148 business sectors listed in 
the standard industrial classification. See IMF's "Exchange Agreements and Exchange Restrictions: 
Korea," 1996 and various issues.
65 For example, liberalizing the tax on interest income.
65 For example, introducing capital gains on stock profits.
65 See EIU (1997), "Financing Operations in Hong Kong,"
66 See EIU (1997), "Financing Operations in Singapore."
67 See EIU (1997), "Financing Operations in Malaysia,"
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countries do not impose capital gains on foreign investors from normal portfolio 
investment operations, except Thailand where a 15% tax is imposed.
Lower withholding taxes on dividend and interest are applicable under bilateral 
tax treaties in Australia,68 Japan,69 Korea70 and Thailand.71 Nevertheless, Taiwan72 is 
the only country that does not have any bilateral tax treaty and which imposes 
withholding taxes on both dividend and interest.
68 See EIU (1997), "Financing Operations in Australia."
69 See EIU (1997), "Financing Operations in Japan."
70 See EIU (1997), "Financing Operations in Korea."
71 See EIU (1997), "Financing Operations in Thailand."
72 See EIU (1997), "Financing Operations in Taiwan."
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(B) Indirect Barriers
Indirect barriers are related to the extent of "development" of the stock markets. 
Although indirect barriers are difficult to quantify, they can be represented by 
indicators of market development as availability of information, the quality of 
accounting standards, investor protection and transaction and other costs. Table
1.3.2.2-7 presents indicators relating to each of those factors. 
Table 1.3.2.2-7 Indirect Barriers, 1997
Regular International Annual (Interim)
Publication Electronic Financial Disclosure Accounting Investor Transaction
of P/E,yield Coverage* Requirements Standards Potection Cost etc.**
Australia C Yes Yes ( S ) Good Good ( 1 )
Hong Kong C Yes Yes ( S ) Good Good { 5 }
Japan C Yes Yes ( S ) Good Good { 3 }
Korea C Yes Yes ( S ) Good Good { 6 }
Malaysia C Yes Yes ( S ) Good Good { 2 }
Singapore C Yes Yes ( S ) Good Good { 4 }
Taiwan C Yes Yes ( Q ) Adequate Adequate { 8 }
Thailaind C Yes Yes ( Q ) Adequate Adequate { 7 }
Note: C = comprehensive and published internationally
S = semiannually published 
Q = quarterly published
* = daily coverage o f  stock market on an international wire service 
** = including stamp taxes, exchange taxes, registration fees, etc.
Source: Financial Foreign Operations, EIU, 1997; and Emerging Stock Market Fact Book,
IFC, 1997.
To achieve a fair and orderly stock market, the SEC in all Asia-Pacific countries 
generally requires each listed company to take reasonable steps to ensure that all who 
invest in its securities have equal access to that information. Therefore, all listed 
companies, as required by the authorities, have to provide investors with regular
comprehensive information about their businesses. Table 1.3.2.2-7 shows that most
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information is published regularly and is available to the investor.
The SEC in each Asia-Pacific stock market also imposes continuous disclosure 
obligations and requires timely disclosure of any information likely to materially 
affect the price or value of the company's securities.73 Hence, notice must also be 
given of various corporate decisions or resolutions such as the issuing of new shares, 
capital reduction, mergers, dividends, stock splits, variations of class rights and any 
other matter of importance with regard to the rights or privileges attached to its 
securities. As far as accounting standards and investor protection are concerned, most 
Asia-Pacific stock markets have reached an internationally acceptable quality. (See 
Table 1.3.2.2-7) The only exceptions are Taiwan and Thailand which have been 
classified as being at the adequate level.74 Transaction and other costs, such as stamp 
taxes, registration fees, commissions, etc., are included to rank the cost of the stock 
markets.75 Australia and Malaysia are the most costly, while Taiwan is the least costly. 
Low transaction and other costs in Taiwan explain why the Taiwan Stock Exchange is 
one of the busiest in the world. Investors in Thailand and Korea also enjoy relatively 
low transaction costs.
73 The availability of information is examined, according to the IFC, in term of stock exchange 
publications, international electronic coverage, annual financial disclosure requirements, and interim 
financial disclosure requirements.
74 The evaluation here is based on the information provided in the IFC's Emerging Stock Markets 
Factbook.
75 Transaction costs, etc. is calculated and ranked by estimate of the total investment of US$ 10,000, 
hence, the higher the total cost is, the lower is the rank.
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Chapter 2 Stock Market Linkages and Pricing: 
A Review of the Literature
2.1 Introduction
The recent literature on finance has seen an enormous increase of interest in the 
activity and role of the world’s stock markets, particularly regarding stock price 
movements. Most of the existing literature examines and discusses such issues as: the 
international causes of stock market crashes, like those which occurred in 1987 and 
1997; the effects of the relaxation of capital controls, such as the abolition of U. K. 
exchange controls in 1979; the applicability of asset pricing models, such as the CAPM 
and the APT models; and the globalization of financial markets.
This chapter reviews the literature on stock price series from two major sets of
studies:
(1) studies which examined the impact of foreign stock markets on the domestic stock 
market; and (2) studies which investigated the impact of domestic macroeconomics 
fundamentals on the domestic stock market. These are two of the major factors that may 
have had an impact on domestic stock returns.
This chapter also discusses and compares the results from tests using different 
statistical techniques (e. g. correlation, unit root and cointegration, vector autoregression, 
causality tests, etc.); different frequency data (e.g. daily or monthly); and different region 
(e.g. Europe, US and Asia). In addition, one of the theoretical arguments in the literature
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on international stock markets starts with the question of stock market efficiency. The 
evidence is controversial: some studies support the notion of stock market efficiency 
while others do not. The diverse outcomes hinge critically upon the definition of market 
efficiency (Granger, 1986; Dwyer and Wallace, 1992). Thus, to provide the background 
for this research, this chapter also reviews some articles which test the market efficiency 
hypothesis (MEH).
Furthermore, the earlier literature on the Asia-Pacific region includes the 
price/earning ratio effect76, and the day-of-week pattern of daily stock returns77. The 
recent literature moves beyond these topics to address the issues of market integration 
and the effects of fundamentals on the stock market. This new set of studies broadens the 
range of research topics and is an encouraging development in the research on Asia- 
Pacific stock markets. Thus, the particular interest in this chapter is to discuss the newer 
set of studies.
76 See, such as Rhee, Chang, and AgelofF (1990).
77 See, such as Lee, Pettit, and Swankoski (1990).
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2.2 The Impact of Foreign Stock Markets on the Domestic Stock 
Market
Observers generally agree that movements in the world’s stock prices have 
become closer in the past decade. One of the original motivations for the study of such 
stock market ‘integration’ was the interest in the study of gains from international 
portfolio diversification78. The benefits of international diversification are inversely 
related to the extent of integration between these stock markets. Another influential 
factor has been the worldwide move to financial market deregulation in the past decade 
that has potentially enhanced the co-movement among national stock markets79. Thus, 
this apparent increasing integration among national stock markets led to the argument 
that the behavior of the crash in October 1987 was influenced by international events to a 
greater extent than had been expected80.
This section reviews some articles which examine issues related to the following 
two themes. One is the co-movement of returns in distinct stock markets. This theme, it 
brings together the discussion on several issues such as: international diversification, 
1987 crash, deregulation and globalization and market integration. In addition, a 
considerable amount of work has been done on the issue of stock market co-movements, 
which, generally speaking, has used much earlier data sets, most of them before 1990, 
Hence, this theme can be identified as the earlier stage of study on market integration.
78 See, for example, Grubel (1968).
79 See, for example, Ma (1990).
80 See Bennett and Kelleher (1988).
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The second themes looks at the interdependencies of national stock market indices. The 
experience of the 1987 crash made people realize that various national stock markets had 
become so integrated that one market, such as the US market, may exert a strong 
influence on other national stock markets. Hence, various studies were undertaken which 
focused on the degree of inter-relatedness between national stock markets.
2.2.1 Co-movement of stock markets
The finance literature suggests that stock markets serve an important function in 
the financial system by mobilizing savings. Capital mobility enables stock markets to 
relocate resources from capital-surplus countries to capital-deficit ones. Hence, the 
seeming relaxation of capital controls in the past two decades has caught the attention of 
the researchers and policy-makers, as well as the private investors, and prompted them to 
question whether capital markets are integrated
The following sub-sections will examine the literature on stock market co­
movement regarding such issues as: international portfolio diversification, the crash of 
1987 and financial deregulation.
(I) International diversification
The early literature on international portfolio diversification can be identified as 
the early stage of study on market integration. It was based on estimates of correlation
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coefficients between national stock markets81. The benefit of international risk- 
diversification of investment is well documented by Grubel (1968)82, Levy and Samat 
(1970)83, and Lessard (1973) 84. These studies found that there are gains from 
international diversification. In addition, studies by Ripley (1973)85, Panton, Lessig, and 
Joy (1976)86, and Hilliard (1979)87 applied more sophisticated methodologies to 
investigate the comovements of world stock markets. Despite different methodologies, 
these studies found evidence of co-movements among the world's stock markets. 
Although different results or implications are found in these early studies, since all
81 The underlying idea of international portfolio diversification is that a greater range of alternative 
portfolios can be considered to make a trade-off between the risk and the rate of return associated with 
that portfolio. The opportunity exists for selecting a more attractive portfolio than if the investor was 
limited to one national stock exchange. In short, as long as stock returns in different stock markets are 
not highly correlated, investors in the domestic market will gain by diversify portfolios internationally.
82 Grubel was the first to explore the risk-retum relationships of internationally diversified portfolios. 
His results, among eleven countries for the period 1959-1966, indicated that international 
diversification of portfolios is the source of world welfare gains from international economic relations 
and hence would have allowed investors a better retum-risk trade-off.
83 Levy and Samat, which set out the mean rates of return and standard deviations of optimal portfolios 
for 28 countries for the period 1951 to 1967, found that risk reduction through international 
diversification is reflected in the continuous reduction of the portfolio variance as the opportunity set is 
broadened. Thus, they showed international diversification as a normative approach for investors.
84 Lessard, using multivariate analysis for the period from December 1958 to December 1968 among a 
set of developing countries, showed that substantial gains are likely to result from multinational 
diversification within an IU (Investment Union) over investment in single countries.
85 Ripley, using monthly stock price indices for 19 developed countries, investigates the major patterns 
of covariance between national indices. He found that the more open the stock market is to capital 
flows, the higher will be the covariance between that market and the markets in other countries.
86 Using cluster analysis, the results from Panton, Lessig, and Joy's study (1976) indicated that 
relatively high degrees of similarity is found in some international markets.
87 Hilliard, which examines the structure of international equity market indices during a world-wide 
financial crisis, applied cross-spectral methods to conclude that most intra-continental prices move 
simultaneously.
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studies over different periods, this controversy may be, in fact, evidence that world stock 
markets have become more closely integrated.
(II) The crash of October 1987
Several studies have examined the co-movement of the world’s stock markets 
before and after the 1987 crash. Dwyer and Hafer (1988) employed time series analysis 
to examine the co-movements of the stock markets in the US, the UK, West Germany, 
and Japan around the time of the 1987 crash. Their results showed co-movement among 
the markets they examined.
Another study by Meric and Meric (1997) applied correlation analysis to 
compare the relationships among eighteen stock markets before and after the crash. The 
authors concluded that national stock markets appeared to be more closely tied to one 
another after the 1987 crash than before it.
A study by Bennett and Kelleher (1988), on the other hand, argued that the 
October crash was qualitatively similar to prior episodes in that the volatility spread from 
market to market and correlations among some markets strengthened. Their study 
showed that stock price movements in major markets have become increasingly similar 
in the 1980s compared to the 1970s. However, they also showed that this increased 
similarity of price moves has been comparatively small and does not appear to have 
decisively influenced how markets interacted in October 1987. In short, their article
presents evidence that the interactions among international stock price movements
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during the October crash were in certain respects similar to the reactions of major 
markets to volatility in the past, and thud are not easily attributable in a direct sense to 
the trend toward integrated world stock markets.
Does examination of the causes and effects of the 1987 crash provide evidence of 
market integration? Most of the literature on the crash provides evidence that world 
stock prices did move more closely after the 1980s than they did in the 1970s and earlier.
(Ill) Financial deregulation
The trend towards market deregulation has lead to an increased focus on 
the greater integration of the world’s capital markets. A considerable amount of work on 
this issue has employed time series analysis, particularly unit root tests and cointegration 
tests.
Consequently, tests for the existence of cointegration can also be interpreted as 
tests of market efficiency.88 89 The idea that cointegration has implications for financial 
market efficiency was introduced by Granger (1986). He first argued that if 
cointegration exists between two stock markets it suggests that one of the markets will 
help predict the other since a valid error correcting representation will exist, which is 
clearly inconsistent with the definition of weak efficiency according to which asset
88 Note that this notion has recently been challenged by Dwyer and Wallace (1992).
89 The implications on unit root and cointegration tests are: (1) if the null hypothesis of a unit root in a 
stock price series of a market is not rejected, the individual market is weak-form efficient, and (2) if 
stock markets in different countries are collectively efficient in the long run, then these asset prices are 
not cointegrated.
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prices incorporate all available information.90 Hence, Granger suggested that the prices 
of assets determined in efficient markets cannot be cointegrated.
However, one should be cautious when interpreting the notion that 
cointegration has implications for financial market efficiency. This proposition hinges 
critically upon the definition of market efficiency and it has recently been challenged 
by a number of authors (e.g. Dwyer and Wallace, 1992 and further discussion is 
provided at the end of the section.) Yet, based on Granger’s traditional definition of 
market efficiency, this section reports the results of studies using unit root and 
cointegration tests.
From studies employing unit root tests, Taylor and Tonks (1989)91, Ma (1990)92, 
Andrade, Clare and Thomas (1991), Chan, Gup, and Pan (1992)93, Arshanspalli and 
Doukas (1993)94, and Blackman, Holden, Thomas (1994)95, Lee and Jeon (1995) and 
others found that stock price series are almost invariably 1(1), integrated of order one.
90 In Fama (1991) review essay, he has redefined the three types of market efficiency; instead of weak, 
semi-strong and strong, he suggests tests for return predictability, event studies and tests for private 
information.
91 The test statistics in this article are using (non-augmented) Dickey-Fuller statistics for five major 
stock markets, United Kingdom, West Germany, Netherlands, Japan, United States.
92 The test statistics in this article are using both Dickey-Fuller (DF) and augmented Dickey-Fuller 
(SDF or ADF), (by Said and Dickey, 1984), statistics for five major stock markets, similar to Taylor 
and Tonks (1989), United Kingdom, West Germany, Netherlands, Japan, United States.
93 The Philips-Perron unit root tests used in this article indicate that the null hypotheses of unit roots in 
both daily and weekly stock prices in major Asian markets, Japan, Hong Kong, South Korea, 
Singapore, Taiwan, and United States, are not rejected.
94 Test for unit roots are performed using the Dickey-Fuller (DF) and the augmented Dickey-Fuller 
(ADF) tests in this article.
95 To test that the series value is stationary the Phillips-Perron approach is used for 17 major exchanges 
over the period 1970:1-1989:2.
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Earlier studies using the cointegration method, such as Taylor and Tonks (1989) 
and Ma (1990)96, carried out tests on the integration of domestic and overseas stock 
markets as the impact of the abolition of exchange controls. Taylor and Tonks found that 
the abolition of UK exchange controls did stimulate the integration of the UK stock 
market with others. Yet two studies, Ma (1990) and Andrade, Clare and Thomas (1991), 
challenged the cointegration model in the Taylor and Tonks’ study. Ma stated that the 
Taylor and Tonks' model did not allow hypothesis tests about the cointegrating vector 
since the standard errors were wrong and would at best reveal only a single cointegration 
vector. Therefore, Taylor and Tonks' model may have been underspecified since the 
market index was modeled by another market and not by the other four markets. Both 
the studies by Ma and by Andrade, Clare and Thomas suggested that in the long run 
there is no evidence of cointegration.
On the other hand, studies by Blackman, Holden, and Thomas (1994) 97 and 
Lee and Jeon (1995) using the Johansen maximum likelihood procedure, 98 support 
the view that there were more cointegrating vectors in the late 1980s than in the 
1970s.
96 Both studies use monthly data for five major stock market indices, United Kingdom, West Germany, 
Netherlands, Japan, and the United States, for the period January 1973 to June 1986. Tests were carried 
out with respect to two subperiods: October 1979 to June 1986, and April 1973 to September 1979.
97 Monthly share price data for 17 major exchanges over the period 1970:1-1989:2 is used in this 
article. In addition, two subperiods: 1970:1-1979:12 and 1984:1-1989:2, are tested, corresponding to 
before and after the development of global markets.
93 See, for example, Johansen (1988, 1989), Johansen and Juselius (1990), and Hall (1989). See also the 
discussion in section 3.3.3.
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The alleged inconsistency between co integration and efficient markets has 
been challenged in the last few years. It has been argued that the definition of efficient 
markets as markets in which changes in asset prices are unpredictable does not 
contain much economic substance. Market efficiency can be defined more usefully as 
a lack of arbitrage opportunities. This is the concept adopted by Dwyer and Wallace 
(1992), who claim that predictability of future stock prices does not imply inefficient 
markets. According to them, there are no risk-free returns above opportunity cost that 
are available to agents given transaction costs and agents’ information. Hence, they 
suggested that the alleged inconsistency of cointegration and efficient markets relies 
on the conjunction of two assertions: changes in asset prices cannot be predicted in 
efficient markets; and a deviation of prices from a cointegrating relationship implies 
predictable future changes. They demonstrate that market efficiency does not preclude 
cointegration. Since the publication of Dwyer and Wallace’s (1992) work, studies on the 
tests for cointegration have been conducted." 100A commonly held view in these studies 
is that cointegration tests can still be usefully employed to investigate the predictability 
of asset prices. Hence, the absence of cointegration simply rules out the existence of a 
long-run equilibrium tending relationship, but does not invalidate any short-run 
relationships that may arise due to profit-seeking opportunities.
99 For example, see Caporale and Pittis (1998), Crowder (1996), Masih and Masih (1995 and 1996), 
Richard (1996) and Yuhn (1996), to mention a selection
100 In this article, Caporale and Pitts (1998) re-examined the relationship between cointegration and 
unpredictability of asset prices. They argued that even if it can be demonstrated that cointegration has 
nothing to do with market efficiency, the former is still a useful tool of analysis to determine whether or 
not asset prices are predictable.
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2.2.2 Interdependencies of Stock Markets
The above section has addressed the question of market integration by examining 
the literature on the "co-movement" of national stock price indices. However, the use of 
correlation coefficients in previous empirical studies of the co-movement of stock 
market price indices is questionable.101 One reason is that the correlation coefficients do 
not provide information on causal relationships between variables in the model. Thus, 
strong positive correlations in the rates of stock price returns do not provide strong 
evidence to show whether stock markets are integrated across countries or rather that 
stock markets are segmented and responding to common international shocks.
Therefore, the primary goal of this section is to examine the literature which 
discusses and tests for interdependencies between the time-series of stock market price 
indices, in order to support or reject the proposition that the world’s stock markets are 
becoming more integrated. The main difference and the basic aim of the study of 
interdependencies, rather than just "co-movement", is that the study of interdependencies 
moves forward the analysis to examine the structures of stock price developments and 
the degree to which a change in one country's stock price index exerts an influence on 
other countries' stock price indices.
The relationships of "interdependency" among world stock price indices have 
been studied extensively in a variety of contexts and using different methodologies. Most
101 See, for example, Khoury, Dodin, and Takada (1987); and Kohlhagen (1983). In Khoury, Dodin, 
and Takada's study, they examined the dependence between the financial markets of the major 
developed countries. Their results suggest that the presence of correlation, no matter what the size and 
the direction of the lag, is neither a necessary nor a sufficient condition for market integration.
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of the existing literature in this area is based on daily observations over a large number 
of national stock indices. They are concerned with the following two issues: (1) how 
much of the movement in one stock market can be explained by innovations in other 
markets? and (2) are there any markets whose movements are causally prior to those of 
other markets?
To answer these questions, one method would be to employ a dynamic 
simulation model was used as by Schollhammer and Sand (1985 and 1987) who adopted 
an autogressive integrated moving average (ARIMA) model102 or by Eun and Shim 
(1989) who used a vector autoregression (VAR) model.103
(I) ARIMA Model
Several studies, such as Cheung and Mak (1992),104 Schollhammer and Sand 
(1985)105 and (1987)106, and Khoury, Dodin, and Takada (1987)107 have adopted an
102 The Autoregressive integrated moving average (ARIMA) model was stimulated by Box and Jenkins. 
ARIMA time-series analysis is a univariate time-series analysis which involved a three-step modeling 
procedures: (1) the identification of the order of the model, (2) estimating the parameters of the model, 
and (3) a diagnostic checking against misspecification and search for the direction of improvements. 
For further detail, please see Box and Jenkins (1970) and Nelson (1973).
103 The vector autoregression (VAR) model is an effective means of characterizing the dynamic 
interactions among economic variables by reducing dependence on the potentially inappropriate 
theoretical restrictions of structural models. Hence, analysis of the pattern of innovations and responses 
in different markets can be precisely performed by the impulse response function (IRF) analysis and 
variance decomposition (VDC) available in the VAR model. For further detail on VAR technique, 
please see Chapter 4 or Granger (1969).
104 This study is derived from the weekly return series of the Asian-Pacific emerging markets 
(Australia, Hong Kong, Korea, Japan, Malaysia, Philippines, Singapore, Taiwan, and Thailand) and the 
US market from the years 1977 through 1988.
105 Schollhammer and Sand (1985), using daily data from January 1,1981 through June 30 1983, 
examine the stock market indices of the major European Common Market countries, Switzerland and 
the United States.
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ARIMA model to examine the "interdependencies" among national stock markets. Their 
results suggest that various statistically significant degrees of interdependence exist 
among stock price movements for most of the investigated countries.108
The most important conclusion to be draw from the existing literature in this area 
is that the studies highlight the methodological problems associated with previous 
empirical studies. Khoury, Dodin, and Takada (1987), for example, indicated that the 
high or low positive correlations in the rates of return do not necessarily imply 
international equity market linkages. Scholhammer and Sand (1985) have shown that the 
levels of national stock price indices are non-stationary and the non-stationarity of 
international equity indices raises doubts about the consistency of the estimated standard 
errors. Hence, in order to make the equity index series stationary, the normal 
econometric practice has been to take the first differences of the series.
106 In this study, very similar to their study on 1985, Schollhammer and Sand (1987) used daily closing 
prices of major industrial or composite indices on thirteen world stock exchanges cover the period from 
January 1, 1981 to June 30,1983.
107 The data used in Khoury, Dodin, and Takada (1987) are daily national averages on five world major 
stock markets, Canada, France, Germany, Japan, and the United States, starting on December 31. 1974, 
and ending on December 27, 1983.
108 First, the result from Schollhammer and Sand (1985) showed significant interdependencies exist 
between four (Germany, the United Kingdom, the Netherlands and Switzerland) of six stock markets in 
their study. In their 1987's study, Schollhammer and Sand (1987) found that stock price developments 
of most of the investigated countries (Australia, Canada, Germany, Japan, Netherlands, Norway, 
Switzerland, Singapore, the United Kingdom and the United States) show various degrees of 
interdependencies. Then, the study by Khoury, Dodin, and Takada (1987) concluded that the U.S. 
market leads the other four markets (Canada, France, Germany, and Japan) and, hence, Japan, 
Germany, and France have a high contemporaneous correlation. Hence, Cheung and Mak (1992) found 
that the US market can be considered as a “global factor” and is found to lead most of the Asian-Pacific 
emerging markets with the exception of three relatively closed markets: Korea, Taiwan and Thailand.
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(II) VAR Model
Another method to investigate the structure of interdependence among national 
stock markets is to apply a Vector Autoregressive (VAR) technique. The advantages of 
VAR analysis are that (1) the VAR model is not subject to any a priori restrictions on the 
structural relationships among the variables, and (2) an analysis of the pattern of 
innovations and responses in different markets can be precisely performed by the 
impulse response function (IRF) analysis and variance decomposition available in the 
VAR model. A number of studies have applied VAR models, including Eun and Shim 
(1989),109 Jeon and Furstenberg (1990),110 Mathur and Subrahmanyam (1992),111 
Chowdhury (1994)112 and Lee and Jeon (1995).113
The results from both Eun and Shim (1989) and Lee and Jeon (1995) indicate 
that a substantial amount of interdependence exists among national stock markets, and 
the U.S. stock market is found to be the market with the greatest influence on other 
world markets. Moreover, the dynamic response pattern of impulse responses emerging
109 Eun and Shim (1989) estimated a nine-market VAR system, including Australia, Canada, France, 
Germany, Hong Kong, Japan, Switzerland, the United Kingdom and the United States. The database 
used in this study consists of time series of daily stock market indices at closing time, and it covers the 
period December 31, 1979, through December 20, 1985.
110 Jeon and Furstenberg (1990) applied the VAR approach to daily stock price indexes in four major 
world stock markets, including Germany, Japan, the United Kingdom, and the United States for the 
period January 1986 through November 1988.
111 Mathur and Subrahmanyam (1992) examined the interdependencies among the four Nordic 
countries, Denmark, Finland, Norway and Sweden, and the United States by using the VAR technique 
for the period 1974 to 1985.
112 The data used in Chowdhury's (1994) study consist of time series of daily stock market indices at 
closing time for five Asian NEEs (Hong Kong, Japan, Korea, Singapore, and Taiwan) and the United 
States, starting from January 2, 1986, and ending on December 30, 1990.
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from the VAR analysis is consistent with the notion of informational efficient 
international stock markets.114
Another study, by Jeon and Furstenberg, obtains a very similar result to that of 
Eun and Shim. However, Jeon and Furstenberg go even further to examine the effect of 
the 1987 crash. Their results suggest a significant structural change in the world’s major 
stock markets since the crash. The result from the impulse response function (IRF) in the 
VAR analysis not only finds that the degree of interdependencies of the major world 
stock markets has increased significantly since the crash, but it also suggests that the 
leadership of the U.S. stock market has been reduced.115
Unlike Eun and Shim (1989), and Jeon and Furstenberg (1990) who apply the 
VAR model to the world’s major stock markets, Mathur and Subrahmanyam (1992), and 
Chowdhury (1994) apply the model to regional markets116. The results from these two 
sets of studies were not conclusive. In the Eun and Shim, and Jeon and Furstenberg 
articles, an increasing integration among the world’s major stock markets was shown.
113 The weekly stock price series is used in Lee and Jeon (1995) for Japan, Germany, the UK and the 
US for the period from January 1975 to December 1990.
114 In this study Eun and Shim analyzed the dynamic responses of each market to innovations in a 
particular market, and they found that most of the responses to a shock are completed within two days.
115 In this study Jeon and Furstenberg reported that the size of the innovation transmission increased 
more than threefold after the crash. The evidence also suggested that the influence of the Japanese 
stock market on the US market has become stronger since the crash, while the influence of the US 
market on the Japanese market has been reduced.
116 The regional markets are defined here not only according to geographical definition but also as the 
markets that have high economic interdependencies among themselves. According to Mathur and 
Subrahmanyam, the Nordic countries, including Denmark, Finland, Norway, and Sweden, share high 
economic interdependencies, and therefore, they may have high interdependencies among their stock 
markets. The same idea applies to Chowdhury, when he analyzed the relationship among four newly 
industrialized economies in Asia - Hong Kong, Korea, Singapore, and Taiwan.
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Nevertheless, both Mathur and Subrahmanyam, and Chowdhury provided evidence that 
each of the regional markets (respectively, the Nordic countries and Asian-NIEs) are less 
than fully integrated within each region.
In Mathur and Subrahmanyam's article, they indicated the low level of co- 
variance with the U.S. market. Their results show that the U.S. market affected only the 
Danish market, but not the Norwegian, Finnish, or Swedish ones. The result from 
Chowdhury, importantly, indicated that the degree of the restrictions on foreign 
investment may significantly influence the degree of integration. Chowdhury showed 
that a significant link exists between these Asian ME stock markets117 that have no (or 
low) restrictions on foreign investment while the markets118 with severe restrictions are 
not responsive to innovations in foreign markets.
The existing studies using the VAR technique provide evidence of increasing 
"integration" among the world’s major stock markets. They suggested that the potential 
benefits of international diversification are declining because of growing 
interdependencies among the major stock markets. However, since there appears to be 
less than full intra-regional "integration," diversification benefits may exist within the 
regional markets.
117 Such as Hong Kong, Singapore, Japan, and the United States.
118 Such as Korea and Taiwan.
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2.3 The Impact of Domestic Macroeconomic Fundamentals 
on Domestic Stock Market
An important empirical topic in the recent research on finance has been the 
economic role of stock market prices. Recent work has considered the notion that stock 
prices reflect fundamental macroeconomic variables. Therefore, stock price indices can 
be considered as one of the leading indicators of economic activity in business cycle 
analysis.
Yet, as mention earlier (sec. 2.2.1), the hypothesis of market efficiency has been 
one of the most controversial issues in modem financial economics over the past three 
decades or so.119 Studies on the linkage between stock prices and macroeconomic 
activity are also controversial. For instance, the majority of early studies, such as Fama 
(1970) Gardiyvekus (1978) Castanias (1979) and Huang and Kracaw (1984), linked the 
stock market to real economic activities in terms of productivity, GNP and 
unemployment, among other variables. Their results confirmed that there is a strong 
relationship between the stock market and economic activity.
On the other hand, studies by Shiller (1981), Brainard, Shoven and Weiss (1980) 
and Summers (1982), found that the stock market does not always move with 
fundamentals in a manner consistent with the efficient markets hypothesis. The results 
from Summers (1982) and Brainard et al. (1980) argue that the low level of the stock
119 The earlier overall conclusion of the efficient markets hypothesis seemed to be that the weak-form 
hypothesis was true, the semi-strong form was mainly true and the strong-form probably was not true. 
However, Fama (1991) again reviewed the literature and he replaced the three categories of EMH with 
(1) tests of return predictability; (2) event studies; and (3) tests of private information. Hence, the 
overall conclusion is that die market is much less efficient than academic economists previously 
thought.
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prices could not be rationally related to economic realities. The study by Shiller (1981) 
demonstrated that the volatility of share prices is greater than it would be if the prices 
reflected future dividend payments in the way suggested by EMH and the present value 
model.
Thus, different studies have focused on different aspects of the relationship 
between stock returns and fundamentals. Recent evidence suggests that there exist more 
than just a single factor (market risk) which determines a stock's returns. The single 
factor capital asset pricing model120 is clearly inadequate.
This section, therefore, starts with a brief discussion of the general aspects of the 
multi-factor model. It then investigates and presents arguments on the groups of studies: 
(1) studies which have focused on stock returns and the Arbitrage Pricing Theory (APT) 
model;121 (2) studies which use multi-factor models 122 and finally; and (3) studies which 
examine the relationship between stock returns and macroeconomic variables using 
Granger Causality tests are also discussed.
120 For example, the capital asset pricing model (CAPM), which states that the return on an asset is 
linked to a single factor, the market.
121 Such as Chen, Roll and Ross (1986)
122 Such as Pearce and Roley (1985)
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2.3.1 Multi-factor Model
In recent years numerous theoretical models have been developed which attempt 
to establish a link between stock prices and macroeconomic variables. Most of these 
models contain an efficient markets assumption that involves some form of the basic 
formula:
Pt = Et F t  [2.3.1-1]
Where Pt represents the price of the stock at time t, while Et denotes the conditional 
expectation operator given information available at time t and F  t is a vector of 
fundamentals. Used in conjunction with the efficient market hypothesis, the original 
capital asset pricing model, CAPM, is a single-factor model, only with one element of 
Ft.123 Contrarily, the multi-factor CAPM has three components. They are: (i) the 
variables of risk that affect most of the stock prices; (ii) variables that reflect the risk 
exposures to these common sources of risk; and (iii) return components that are largely 
specific to a small subset of the stock prices.124 Because of this decomposition, elements 
of the multi-factor CAPM have often been used as a framework for organizing facts 
about the structure of expected returns.
Which factors capture the data best? What are the relations among the factors 
which different researchers claim to have found? These are difficult questions and thus 
the main difficulty in building a multi-factor CAPM is to identify its factor variables.
123 For a theoretical discussion of the factor formulations, see Fama (1976).
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One approach is to deduce some factors from economic and financial theory and 
evaluate the diagnostic statistics of an econometric model that includes them This 
approach is preferable to a data mining approach and can account for the anomalies that 
cannot be explained by the single factor capital asset pricing model. One example of this 
approach is the dividend discount model developed by Chen, Roll and Ross (1986).
The expected discounted dividends model is:
p = E(c) /  k [2.3.1-2]
where
p: stock prices
c: dividend stream
k: discount factor
This model implies that the factors that influence returns are those which change the 
discount factor, k, and expected cash flows, E(c).
Previous studies by Fama (1981), Fama and French (1977, 1989), Geske and 
Roll (1983), Keim and Stambaugh (1986) and Campbell and Shiller (1988) also 
examined these sources of return variation. The results confirm that: (1) variation can be 
traced to forecasts of variables that are important determinants of cash flows (such as 
GNP, industrial production and investment); (2) shocks to expected returns and discount 
rates that generate opposite shocks to prices, therefore, "discount-rate effect" do exist. 
Furthermore, to test the factors in a multi-factor CAPM leads us to the next discussion 
on model application.
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2.3.2 Arbitrage Pricing Theory (APT) Model
The empirical study by Chen, Roll and Ross (1986)125 estimated an arbitrage 
pricing theory (APT) version of the multi-factor model. It tests whether innovations in 
macroeconomic variables are risks that are rewarded in the stock market. Hence, the 
factors are constructed to capture the common movements in stock market returns. The 
authors specified a number of factors that could affect the discount rate or expected cash 
flows. The relevant variables they proposed are: the spread between long- and short­
term interest rates, expected and unexpected inflation, industrial production, and the 
spread between high- and low- grade bonds.126 After testing these variables, they 
constructed a multi-factor model:
Rt = a + &mp M Pt + &DEi DEIt + Z>ui U lt
+ 6upr UPRt + /juts UTSt + et [2.3.2 -  1]
where Rt: stock return
MPt: industrial production, monthly growth
DEIt: change in expected inflation 
Ult: unexpected inflation
UPRt: risk premium 
UTSt: term structures 
et: error term
125 In this article, Chen, Roll and Ross studied US stock prices behavior over the period of January 1953 
to November 1983.
126 Note that APT assumes that investors are rational risk averters who diversify. Therefore, only 
systematic risk factors are used in APT, because they are the undiversifiable risks that cannot be 
eliminated.
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The result from showed that covariances of asset returns with shocks to the variables are 
likely to help explain differences in expected returns in the multi-factor model. The 
cross-section tests on stock returns supported this hypothesis.
Hence, results showed that several of the economic variables were found to be 
significant in explaining expected stock returns. The influence of industrial production, 
changes in the risk premium, and twists in the yield curve, were most significant. Thus, 
the two inflation variables (measure of unanticipated inflation and changes in expected 
inflation) showed less significant influence.
In addition, the study also examined the influence on pricing of exposure to 
innovations in real per capital consumption and the impact of an index of oil price 
changes on asset pricing. Both results were quite disappointing: the consumption 
variable was not significant and, also, there were no overall effects of oil price change.
However, one important conclusion from the study by Chen, Roll, and Ross is 
that stock returns are exposed to systematic economic news which are priced in 
accordance with their exposures. Hence, the news can be measured as innovations in 
state variables whose identification can be accomplished through simple and intuitive 
financial theory.
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2.3.3 Other Results
(I) Pearce and Roley (1985)
A study by Pearce and Roley (1985)127 used survey data in a multi-factor capital 
asset pricing model to investigate the market participants' expectations of certain 
economic announcements. Hence, the factors are constructed to capture the possible 
links between stock prices and new information.
The specific factors of the model are: money stock, inflation, output, and the 
Federal Reserve's discount rate. After testing these factors, a multi-factor capital asset 
pricing model is constructed. The model is as follows:
ASPt = a + bi Mt + bi CPIt + fo PPIt + b4 IPt
+ bs RUt + b6 RDt + bi RSt + et [2.3.3 -1 ]
where
ASPt: change in stock prices, in percent
M t: announced weekly change in narrowly defined money stock, in
billions of dollars
CPIt: announced percentage change in the consumer price index
PPIt: announced percentage change in the producer price index
IPt: announced percentage change in the industrial production index
RUt: announced percentage of the labour forces unemployed
RDt: announced change in the discount rate
RSt: announced change in the surcharge rate
e t : error term
127 This study contains US data for the period of September 29, 1977 to October 15,1982.
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The empirical results from this study showed that new information which is 
related directly to monetary policy has a significantly negative effect on stock prices. 
But, on the other hand, there is limited evidence of stock price responses to the effect of 
inflation and there is no response of stock prices to the effect of real activity.
An interesting result in the Pearce and Roley study was that lag effects existed in 
the study since some evidence showed that the response of stock prices to new 
information may persist beyond the announcement day. Furthermore, the results 
supported the prediction of the efficient market hypothesis that anticipated components 
of economic announcements do not significantly affect daily stock price movements.
(II) Fama (1990) and Schwert (1990)
Two similar studies by Fama (1990) and Schwert (1990)128 analyzed the 
relationship between real stock returns and real activity. In these studies, Fama and 
Schwert investigated the efficiency or rationality of stock prices. The variables used to 
proxy for the total return variation are: dividend yields on stock, default spreads on 
corporate bonds and the term spreads on bonds.
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The model is as follow:
R(t, t+T) = a + bi Xt + bi TERMt [2.3.3-2]
+ b3 DSH(t, t+T) + b4 Y(t,t+T) + e(t,t+T)
where
R(t,t+T):
Xt: 
TERMt: 
DSH{t, t+T): 
Y(t,t+T):
the continously compounded real stock return from t to t+T. (as 
T=1 monthly; T—3 quarterly; T=T2 annually) 
either the dividend yield, Dt / Vt or the default spread, DEFt 
term spread 
default spread shock
either term spread shock, TSH(t, t+T), or the production growth 
rates, P(t+k, t+k+3), which is the growth rate of seasonally 
adjusted production for the quarter from month t+k to 
month t+k+3
The evidence from Fama's study showed that the term spread is positively 
correlated with quarterly growth rates of production, but, on the other hand, the dividend 
yield, the default spread, and a shock to the default spread are negatively correlated with 
the production growth rate.
In this study, Fama combined three sources of variation in stock returns to judge 
the efficiency of stock prices, and found that the combined explanatory power of the 
variables is less than the sum of their separate explanatory powers. Hence, the model in 
Fama's study gives an answer to the question of whether real activity explains more 
return variation for longer return horizons. The evidence is that the proportion of the
128 Schwert (1990) replicates Fama's (1990) article but using an additional 65 years of data. The time 
period covered in Fama (1990) is from 1953 to 1987, and in Schwert (1990) is from 1889 to 1988.
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variation in returns due to information about production is captured better when longer- 
horizon returns are regressed on future production growth rates.
Stimulated by Fama's findings, Schwert (1990) used different data, an additional 
65 years of data and a new index of industrial production to investigate the stability of 
the relations estimated by Fama. The result from Schwert’s study confirmsed Fama's 
findings. The evidence showed that by using a much longer period, future production 
growth rates explain a large fraction of the variation in stock returns.
Schwert also compared the new Miron-Romer index of industrial production in 
his study with the Babson index in Fama's study, and found that the new Miron-Romer 
measure of industrial production is less closely related to stock price movements than the 
older Babson measures.
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2.3.4 Granger Causality Tests
Other studies on the relationship between stock returns and macroeconomic 
fundamentals have used the Granger Causality test. The empirical Granger test 
procedure involves estimating the following regressions:
m n
Yt =  a  +  b i Y(t-i) +  a  X(t-i) +  (it [2 .3 .4 -1]
i=l i=l
m n
Xt =  a '  +  X  M  X(t-i) +  2  c'i Y(M> +  n 't [2.3.4 —2]
i=l i=l
where
a and a ' : constant
tit and p 't : random disturbances
Yt: stock return series
Xt: macroeconomic variable series
Using the residuals from both regressions, the null hypothesis that all coefficients 
are zero, bi =.... bi = 0; and Ci = .... a  = 0, can be tested. The null hypothesis can be 
interpreted as the hypothesis that no Granger-causal relationship exists. However, it is 
important to note that the test for Granger-causality is more a temporal ordering and a
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predictive ability rather than ‘causality’ as that word is commonly understood.129 Yet 
another criticism is that the Granger-causality test is based on linear forecasting models. 
If the actual economic model is nonlinear, Granger-causality tests will be based on false 
forecasts and thus provide ambiguous results.
Two studies, by Huang and Kracaw (1984) and Fung and Lie (1990), apply the 
Granger causality test to investigate the "causal" relationship between stock returns and 
macroeconomic variables. In the Huang and Kracaw (1984)130 study, two 
macroeconomic variables, GNP and unemployment, were examined. Their result 
indicated that measures of real activity, changes in the log of real GNP and 
unemployment, are Granger-caused by the variation of stock market returns.
On the other hand, Fung and Lie (1990)131 applied the Granger Causality test to 
Taiwanese data to examine the economic role of the stock market in response to changes 
in economic variables, including GNP, money supply, velocity and inflation. They found 
that the volatility of the Taiwan stock index does not have any relationship with 
fundamental economic variables. Therefore, it implies that the information captured in 
the stock market does not reflect changes in the macroeconomic variables. As these two 
studies examined very different markets - one a developed market (the US) and the other 
a developing market (Taiwan), it is not surprising that different results were found.
129 Therefore, it has been suggested that “causality” be replaced by “precedence”
130 This study uses quarterly data spanning the period 1962 Q2 to 1978 Q4 for the US market.
131 This study uses quarterly data covering 1977 to 1987 in Taiwan.
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2.4 Studies on Asia-Pacific stock markets
The majority of early studies on Asia-Pacific stock markets focused only on the 
Japanese stock market. 132 These studies examined such issues as the daily and intra-day 
patterns in index return; 133 the size and seasonal anomalies; 134 the relationship between 
expectational data and actual stock performance; 135 and finally, the difference between 
the US and Japanese P/E multiples.136
It was until the late 1980s that the other Asia-Pacific stock markets, the so called 
‘emerging markets,5 including Hong Kong, Korea, Malaysia, Singapore, Taiwan and 
Thailand, had grown in importance. However, during its period of fast growth, 
investment from outside the Asia-Pacific region, especially from other region’s 
developed markets, increased. Apart from sharing the economic growth of the region, 
the reason for this rising interest in investing in the Asia-Pacific markets was to reduce 
risk through global diversification.
As evidence, a growing number of studies on Asia-Pacific stock markets have 
addressed the issues of market integration and the effect of fundamentals on stock 
markets. This new set of studies broadens the range of research topics, and is an
132 Due to its rapid growth and increasing significance in the international financial arena, studying a 
market as important as the Japanese stock market is of interest in its own right.
133 e.g. Jaffe and Westerfiekd (1985), and Kato, Ziemba, and Schwartz (1990)
134 e.g. Kato and Schallheim (1985)
135 e.g. Elton and Gruber (1989)
136 e.g. Bildersee, Chen and Lee (1990), and French and Poterba (1990)
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encouraging development in the research on Asia-Pacific stock markets. This section 
discusses this literature.
A considerable amount of work has been done to investigate the relationship (or 
linkage) among the national stock markets within the region. The results from existing 
studies indicate that Asian-Pacific stock markets are less than folly integrated. Studies by 
Cheung and Ho (1991), Cheung and Mak (1992), Chan, Gup, and Pan (1992), Park and 
Fatemi (1993) and Allen and Macdonald (1995) all show that there is potential benefit 
for international diversification.
The study by Cheung and Ho (1991)137 examined the benefit (if any) of 
diversification from developed markets to Asia-Pacific emerging markets (AEMs), and 
their evidence shows that the correlation between the developed market group and the 
AEM group is smaller than among the developed markets. Therefore, the benefit of 
diversification does exist for investors in the developed countries to invest in the Asia- 
Pacific emerging markets.
Studies by Chan, Gup and Pan (1992) and Allen and Macdonal (1995) confirm 
this finding. Unit root and cointegration tests were used in both studies. Chan, Gup and 
Pan (1992)138 examined the stock prices in major Asian markets and the US market.
137 In this study seven Asia-Pacific emerging markets, Hong Kong, Korea, Malaysia, the Philippines, 
Singapore, Taiwan, and Thailand, and four developed markets, Australia, Japan, the UK, and the US, 
were examined with particular emphasis on the stability of the relations between the developed markets 
and the AEMs. The sample period covers January, 1977 to June, 1988, excluding few weeks after the 
October 1987 crash. Weekly return series were calculated for the study.
138 The unit root and cointegration tests were used in this study to examine the relationship among the 
stock markets in Hong Kong, Japan, Korea, Singapore, Taiwan, and the US. Both daily and weekly 
indices data, cover February 1, 1983 to May 18, 1987, were used.
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They found that all stock price series are 1(1) series and no cointegration vector exists in 
their study.
The Allen and Macdonal (1995) 139 study which was conducted from the 
viewpoint of an Australian investor,140 suggested that for most pairwise portfolios there 
exist potential long-run portfolio diversification gains for the Australian investor in the 
sense that there was no evidence of cointegrating relationships.
Cheung and Mak (1992)141 provided evidence that the US stock market leads 
most of the Asia-Pacific stock markets, except Korea, Taiwan and Thailand. They 
suggested that the difference in results with these three markets and the other Asia- 
Pacific markets is the difference in the countries' external capital controls. Furthermore, 
they argue that the effect of a global factor, such as the US market, seems to exist in this 
region and that the regional factor, such as the Japanese market, seems to have a less 
significant impact.
The finding in Cheung and Mak (1992) was confirmed by Park and Fatemi 
(1993) and Chowdhury (1994) when they ran a VAR model to investigate the 
interrelationship among the Asia-Pacific stock markets. Park and Fatemi (1993) showed 
that Asia-Pacific markets are not fully integrated, offering substantial potential for risk
139 This study using monthly data for the period of 1970-1992, reported the results of a study of 16 
countries.
140 This study used the monthly data taken from the accumulation indices in the 15 external markets 
which are converted into Australian Dollar terms.
l4t Using weekly return series from 1977 to 1988, the causal relationship between the Asia-Pacific 
emerging markets and the two developed markets is examined. The countries include: Australia, Hong 
Kong, Japan, Korea, Malaysia, the Philippines, Singapore, Taiwan, Thailand, and the US in the 
ARJMA model of this study.
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reduction. In his study, Chowdhury 142 indicated that the US stock market influenced, but
is not influenced by the Asian markets. His result also suggests that the markets, such as 
Korea and Taiwan, with severe capital controls are not responsive to innovations in 
foreign markets.
In addition, one important point Chowdhury has found is that markets have 
become more integrated due to financial deregulation in recent years. Indeed, two other 
studies on Asia-Pacific stock markets which included more recent data sets, Corhay, 
Radm and Urbain (1995) 143 and Sewell, Stansell, Lee and Below (1996) 144 provided 
evidence of varying levels of market integration.
One question that may arise from the above literature is if Korea’s and Taiwan's 
stock markets are found to be independent from others, does this mean that these markets 
are influenced by their own domestic factors? Cheong (1992)145 used the multi-factor 
APT model to examine the relationship between stock returns and macroeconomic 
factors in the Korean stock market. He found that stock returns are more affected by
142 The daily stock return data series used in this study consist of four newly industrialized economies 
(NIEs) in Asia - Hong Kong, Korea, Singapore, and Taiwan, and two developed markets - Japan and 
the US. The sample period covered from January 2, 1986 to December 30, 1990, including the stock 
market crash of October 1987.
143 This study investigated the long run relationship among five major Pacific-Basin stock markets, 
Australia, Hong Kong, Japan, Singapore and New Zealand, over a sample period of February 1972 - 
February 1991.
144 In this study, weekly changes for the period 1980 to 1994 in five Asia-Pacific stock indices (Korea, 
Taiwan, Japan, Singapore and Hong Kong), the US and the World Index were examined.
145 The monthly stock return data series is used in this study during the period from January 1980 
through December 1989. The macroeconomic variables are chosen as factors in the APT model, they 
are: risk premium, export price index, yields of corporate bonds, indies of labor cost per unit of output, 
producers inventory indexes, and money supply in the government sector. Note that money supply is 
excluded when he run a six factors APT model.
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macroeconomic factors in the Korean market than in the US market. He also suggests 
the stocks become more sensitive to macroeconomic factors as time passes in the Korean 
stock market.
In contrast, Fung and Lie (1990)146 examined the economic role of the Taiwan 
stock market in response to changes in economic activities, and their results indicate that 
the information captured in the stock market does not include changes in macroeconomic 
variables. Therefore, they argue that the Taiwan stock market is purely speculative.
Furthermore, as far as the relationship between fundamental variables and 
expected returns in the Japanese market is concerned, most of studies find evidence of 
the impact of various fundamental variables on Japanese stock market returns. For 
instance, Brown and Otsuki (1988) found evidence that from six to seven macrofactors 
are priced sources of risk in the Japanese equity market. Chan, Hamao and Lakonishok 
(1991) 147 found the book to market ratio and cash flow yield have the most significant 
positive impact on expected returns in the Japanese Market.
In addition, two studies, Campbell and Hamao (1992) and Kaneko and Lee 
(1995), investigated various economic state variables as systematic influences on US and 
Japanese stock market returns. Campbell and Hamao (1992) 148 reported that the 
dividend-price ratio and interest rate variables help to forecast excess returns in the
146 This study applied the Granger Causality test to examine the relationship of Taiwan stock market 
and some economic variables. The economic variables include in this study are: GNP, money supply, 
velocity, and inflation. The quarterly data covering 1977 to 1987 is used in this study.
147 Monthly data from January 1971 to December 1988 are used in this study.
148 This study use monthly data for the period of 1971-1990.
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Japanese market. They also argue that the US and Japanese markets are highly integrated 
though not perfectly.
On the other hand, by considering not only the economic factors but also 
international factors, Kaneko and Lee (1995) 149 found international factors such as 
changes in oil prices and, to a lesser degree, terms of trade and exchange rates are 
significant in Japanese stock market returns.
149 An empirical VAR approach has been employed in this study for the sample period of 1975-1993.
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Chapter 3 An Investigation of Short- and Long- Term 
Co-movements in Asia-Pacific Stock Markets
3.1 Introduction
A considerable amount of research suggests that the movements of returns (and 
prices) on different stock markets around the world have become closer in recent 
years.150 This observation has led to a re-examination of the benefits of international 
diversification in terms of both short- and long- term inter-relationships among national 
stock markets and to a discussion of the impact of major international events, such as the 
1987 stock market crash, as well as national events, such as financial liberalization, on 
the world’s stock markets. The objective of this chapter is to investigate the short-term as 
well as the long-term changes in the co-movement patterns of Asia-Pacific stock markets 
before and after financial deregulation. Three empirical techniques — correlation 
coefficients, unit root tests and cointegration tests -  are used in this chapter.
As far as short-term inter-relationships concerned, the correlation coefficients are 
used as a measure of the linear short-term association between the rate of stock returns in 
different markets. If correlation coefficients are not always unity, this means that there is 
room for successful risk diversification. Indeed, if the correlations between daily stock
150 See, for example, Dwyer and Hafer (1988); Blackman, Holden and Thomas (1994); and Meric and 
Meric (1997).
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returns are produced by international arbitrage, it may be expected, at least in the short­
term, that financial deregulation would result in increased correlation.
Since stock price series are almost invariably found to be 1(1),151 tests for 
cointegration have frequently been used to address the notion about the nature of the 
long-run relationship between market indices of different countries. According to 
Granger (1986), the prices of assets determined in efficient markets cannot be 
cointegrated. Yet, this proposition hinges critically upon the definition of market 
efficiency.152 Nevertheless, this study refers the term of market efficiency as traditional 
Granger’s definition and uses it only for reference purpose. Thus, this chapter takes the 
view that the absence of cointegration simply rules out the existence of a long-term 
equilibrium tending relationship.
The remainder of the chapter is organized as follows. The next section contains a 
description of the data, while the following section compares correlation coefficients 
between eight national stock markets before and after key international and national 
events. Then, the methodology and empirical results of the unit root and cointegration 
tests are presented in the fourth section. The final section provides a summary of the 
findings and conclusions.
151 Such as Taylor and Tonks (1989), Chan, Gup, and Pan (1992), Ma (1990), Arshanspalli and Doukas 
(1993), and Blackman, Holden and Thomas (1994).
152 Note that tests for cointegration in previous studies have been also used as tests for market 
efficiency. This notion, however, has been challenged in recent years (Dywer and Wallace, 1992). See 
also section 2.2.3. for details.
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3.2 Data
The data for this study consist of daily stockprice indices from January 03, 1977 
to January 30, 1998 for eight Asia-Pacific countries, namely Australia, Hong Kong, 
Japan, Korea, Malaysia,153 Singapore, Taiwan and Thailand. To examine the 
diversification of local stock market risk rather than currency risk, the indices in these 
markets are in local currencies.
The data are taken from Datastream and the Taiwan Stock Exchange,154 Since the 
stock markets in Japan, Korea and Taiwan are open on Saturday,155 any Saturday entries 
have been dropped. To ensure that each country has an entry on a given date, any data 
gaps caused by holidays and other non-working days have been adjusted. Note that the 
stock markets within the Asia-Pacific region operate in different time zones, but with 
only a small gap between them.156 Nevertheless, the implications of using this 
overlapping data should be considered when interpreting the empirical results.
153 Due to the availability of data in Datastream, Malaysia has the starting date of January 03, 1983.
154 Datastream provided the daily stock market index, Taipei Weighted Stock Price Index, for Taiwan 
only from January 1, 1984. Therefore, data before 1984 was taken directly from the Taiwan Stock 
Exchange.
155 See each stock market's "Factbook" in Japan, Korea, and Taiwan for details.
156 Hours ahead of GMT time in each country: Thailand (GMT + 5); Hong Kong (GMT + 6); Singapore 
and Malaysia (GMT + 7); Korea and Taiwan (GMT + 8); and Australia and Japan (GMT + 9). The 
biggest gap is between Thailand and Australia which is less than 4 hours.
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For many Asia-Pacific stock markets, it was only been in the late 1980s or early 
1990s that the flow of investments into these markets became significant,157 For this 
reason, it is important to analyze the implications of stock market data over different 
sample periods. Hence, the data set is divided into two sub-periods. The first period runs 
from January 03, 1977 to December 31, 1986 and corresponds to a period when most 
Asia-Pacific stock markets were less accessible to foreign investors. The second period 
covers the period from January 03,1988 to January 30,1998 and corresponds to a higher 
level of financial liberalization.
In addition, several studies have examined the co-movements among national 
stock markets and concluded that national stock markets moved closer in the period after 
the 1987 crash. The data set in this study also excludes the period from January 01,1987 
to December 31,1987. The reason for excluding 1987 data is to avoid the disturbance of 
the stock market '’crash” in 1987.138
157 See, for example, section 1.3 in this thesis for a discussion of inflows into the region. However, the 
annual average net portfolio inflows in Asian-Pacific region were around US$ 0.6 billion in the 1970s, 
US$ 1.4 billion in the 1980s, but in the 1990s has been US$ 17,4 billion. For further information on 
capital flows, see also World Financial Markets by JP Morgan and World Economic Outlook data base 
by International Monetary Fund.
158 The reason that the 1987 crash is given special consideration in this study rather than others, such as 
Mexico Crisis in 1994 and the Asian Crisis in 1997, is the scale of the crisis.
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3.3 Correlations Test: Short-Term Inter-relationship
This section uses daily stock returns159 to examine the correlation between eight 
Asia-Pacific stock markets. Correlation coefficients are used to measure the extent of the 
association between the stock returns. The basic aims here are: (1) to compare the 
relationships among the Asia-Pacific stock markets before and after financial 
deregulation; (2) to identify if any short-term co-movement exists in the region; and (3) 
to discuss whether there is any benefit for international diversification in the future.
The methodology of the correlation test is explained in section 3.3.1. Section 
3.3.2 then tests and reports the empirical results of the correlation coefficients.
3.3.1 Methodology
Correlation coefficients are often used to identify which markets move more 
closely in the short-term. Correlation is a statistical attribute of a pair of markets which 
can be calculated by the following equation:
[ Zxy -  ( ZxZy ) / n ]
rxy = -------------------------------------------------------------------------  [3.3.1-1]
[Ix 2 -  ( ( S x ) 2 / n ) ( I f  -  ( ( Z y ) 2 / « )]1/2
= covariance( x ,y  ) / ( var (x)  • var(y)  ) 1/2 [3.3.1-2]
159 The daily stock return is calculated as the first difference of the logarithm of the market index in 
local currency.
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Correlation coefficients may take any value between minus one and plus one. A 
value near zero means that daily percentage movements in two markets bear essentially 
no relationship to each other during the period. A positive (negative) value means that 
when one market rises at more than its trend rate, the other on average rises above (falls 
below) its trend rate. A positive (negative) value close to plus (minus) one means that 
when one market's rise equals one standard deviation above its trend, then the other 
market can on average be expected to rise (fall) at close to one standard deviation above 
(below) its trend as well. To test the significance of the correlation coefficient, a t-test is 
used under the null hypothesis of the correlation coefficient being zero against the 
alternative that it is not zero. The test statistic for the correlation coefficient which has a t 
distribution with T-2 degrees of freedom is calculated as:
t  statistic =  [(T — 2) I2 / (1 — r2)] [3.3.1-3]
In addition, since the comparison between two sub-periods is discussed in this 
study, it is necessary to test the significance of equal correlation coefficients. The test 
statistic for equal correlation coefficients is a one-tailed test, under the null hypothesis 
that corresponding correlation coefficients are equal in the two sub-periods against the
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alternative that the second period is greater than first period.160 The test statistic for equal 
correlation coefficients which has a standard normal distribution with T-3 degrees of 
freedom, is calculated as:
1/2 { ln[(l + n) / (l - n)] ~ in[(l + n) / (l - n)]}
t = ----------------------------------------------------------------------------  [3.3.1-4]
{[1  / (T2-3)] + [1 / (Ti - 3) ]}
After calculating the correlation coefficients and significance levels, it may be 
concluded that at the 5% significance level, there should be some linear association 
between tested pairwise markets.
160 For further details on both test statistics for correlation coefficients and equal correlation 
coefficients, see Dougherty (1992).
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3.3.2 Empirical Results
Correlation coefficients between the daily stock returns in eight Asia-Pacific 
markets indicate that there was a significant difference between sub-periods 1 and 2 in 
terms of the degree of association in these markets. The results of correlation coefficients 
and the test statistics are reported in Table 3.3-1 for sub-period 1; and in Table 3.3-2 for 
sub-period 2. Table 3.3-3 reports the test of equal correlation coefficients.
A comparsion of Tables 3.3-1 and 3.3-2 show an overall improvement of both 
correlation coefficients and the significance for each pair from sub-period 1 to 2. In 
Table 3.3-1, most of the correlation coefficients in sub-period 1 are not significantly 
different from zero for 15 of the 28 market pairs examined, with the exception of the pair 
of Singapore and Malaysia which has a significant correlation coefficient o f0.368.
In contrast, Table 3.3-2 shows that the correlation coefficients in sub-period 2 are 
all positive and all significantly different from zero. Another notable fact in the second 
period is that the correlation coefficients between Singapore and Malaysia (0.675); 
Singapore and Hong Kong (0.507); and Malaysia and Hong Kong (0.452), all yield very 
high correlation coefficients significant at the 5 per cent level, while Korea pairwise with 
country yields lower correlation coefficients. This may be due to the difference in degree 
of financial liberalization among these countries, for the higher the degree of financial 
liberalization is, the higher the degree of openness of the market.
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The above results are confirmed in Table 3.3-3 as a hypothesis for equal 
correlation coefficients is tested. Table 3.3-3 shows that the null hypothesis of 
correlation coefficients being the same for the two periods is rejected in 25 out of the 28 
cases. Hence, the results from correlation tests indicate that the daily stock returns are 
more highly con-elated in the period after financial deregulation.
In addition, because of economic interdependence, Singapore and Malaysia are 
usually considered analytically as a single unit or twin market. The result in this study 
provides further evidence regarding this relationship. The pair of Singapore and 
Malaysia has the highest correlation coefficients at the 5 per cent significance level in 
both sub-period 1 (0.386) and sub-period 2 (0.672). Although these correlations are the 
highest, they are much less than plus unity. Therefore, it is not valid to treat them as a 
single market (and it should also be noted that a test of the single market hypothesis 
assumes a test of the law of one price, which correlation coefficients alone cannot 
provide). Another interesting point here is that Singapore and Malaysia both also yield 
higher correlation coefficients (most are significant) with other markets. This result may 
be due to the fact that both markets have higher levels of financial liberalization.
In contrast, Korea, Taiwan, and Thailand yield lower correlation coefficients 
with less significant pairs in sub-period 1. There are sharp increases in correlation 
coefficients and significance levels in sub-period 2 for both Taiwan and Thailand, while
Korea, with an improvement in the significance level, still yields the lowest correlation
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coefficients in the region. This comparison may imply that the pace of financial 
deregulation is slower in Korea than the other two countries.
Overall, the results from the correlation coefficients may suggest some 
conclusions concerning short-term relations between Asian-Pacific stock markets. One is 
that short-term co-movements do exist after financial liberalization as the result shows an 
overall improvement on both correlation coefficients and their significance in the period 
following the deregulation. Hence, the correlation coefficients indicate that the short­
term co-movements among Asia-Pacific stock markets may suggest that the benefits of 
any short-term diversification, or speculative activities, are limited within the region.
Another conclusion is that the correlation coefficients in this study suggest that 
not only the degree but the pace of financial liberalization may have an impact on the 
role and short-term relations between Asia-Pacific stock markets. For example, 
Singapore and Malaysia with higher levels of financial deregulation, are strongly related 
to each other and to others and they are the most open markets in the region. On the 
other hand, Taiwan and Thailand, with lower levels of financial deregulation but a faster 
rate of change toward deregulation, have correlation coefficients which increased quite 
sharply in significance in the second period. Unlike them, Korea, with a lower level and 
pace of financial deregulation, is very isolated and seems to play a less important role in 
the region.
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Table 3.3-1 Correlation Coefficients, Sub-period 1: 03/ 01/1977 -31/12/1986
Hong Kong Japan Korea Malaysia** Singapore Taiwan Thailand
Australia 0.148 (7.6) 0.185 (9.6) 0.012 (0.6)* 0.065(2.1) 0.081 (4.1) 0.005 (0.2)* -0.007(0.3)*
Hong Kong 0.067 (3.4) -0.012(0.5)* 0.089 (2.8) 0.147 (7.5) -0.001(0.0)* -0.021(1.0)*
Japan 0.047(2.4) 0.024 (0.7)* 0.069 (3.5) -0.067(3.4) 0.033 (1.6)*
Korea 0.028 (0.9)* 0.022 (1.1)* -0.028(1.4)* 0.026 (1.3)*
Malaysia** 0.368(12.7) 0.032 (1.0)* -0.001(0.0)*
Singapore 0.004 (0.2)* 0.056 (2.8)
Taiwan 0.051 (2.6)
Note: Test statistics for correlation coefficients are in ( ), and the critical value (5%) is +/-1.96. 
* The null hypothesis of correlation coefficients equal to zero is accepted.
** Sample period for Malaysia: 03/ 01/1983 -3 1 /1 2 /1 9 8 6
Table 3.3-2 Correlation Coefficients, Sub-period 2: 03/ 01/1988 - 03/ 01/1998
Hong Kong Japan Korea Malaysia Singapore Taiwan Thailand
Australia 0.394 (21.9) 0.312 (16.8) 0.105 (5.4) 0.332 (18.0) 0.389 (21.6) 0.183 (9.5) 0.154 (7.9)
Hong Kong 0.267 (14.2) 0.072 (3.7) 0.452 (25.9) 0.507 (30.1) 0.221 (11.6) 0.139 (7.1)
Japan 0.059 (3.0) 0.244 (12.8) 0.319 (17.2) 0.152 (7.8) 0.144 (7.4)
Korea 0.137 (7.0) 0.089 (4.5) 0.108 (5.5) 0.078 (4.0)
Malaysia 0.672 (46.5) 0.312 (16.8) 0.163 (8.4)
Singapore 0.313 (16.8) 0.179 (9.3)
Taiwan 0.148 (7.6)
Note: Test statistics for correlation coefficients are in ( ), and the critical value (5%) is +/-1.96.
Table 3.3-3 Test Statistics for Hypothesis of Equal Correlation Coefficients; Critical Value (5%): 1.645
Hong Kong Japan Korea Malaysia** Singapore Taiwan Thailand
Australia 9.674 4.905 3.378 7.639 12.568 4.887 5.869
Hong Kong 7.471 3.007 10.859 14.853 8.489 5.821
Japan 0.435* 6.139 9.456 7.969 4.051
Korea 2.998 2.432 4.935 -6.579*
Malaysia** 11.686 0.072* 4.761
Singapore 10.269 4.518
Taiwan 3.547
* The null hypothesis of correlation coefficients for both periods being equal is accepted.
** Note that the test statistics for Malaysia is involve different calculation since the sample period (T1) for 
Malaysia is different from others in period 1.
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3.4 Unit Root and Cointegration Tests: Long-Term Inter-relationship
The basic aim of this section is to investigate whether there are any long-term 
statistical relationships between the prices on different national stock markets before and 
after financial deregulation and pre- and post- 1987 crash. This section use the 
logarithms of the daily stock market index to analyze each market both individually (unit 
root tests) and collectively (cointegration tests) to test for, in both pairwise and 
multivariate contexts, a long-term relationship.
The data is described in section 3.2. The methodology of unit root and 
cointegration tests is explained in section 3.4.1. Section 3.4.2 reports the empirical 
results of the tests.
3.4.1 Methodology
The approach for testing the long-term inter-relationship is first to establish 
whether individual stock market prices have a linear trend, such as 1(1), or are stationary, 
1(0). Once the degree of integration is determined, then the cointegration of two 
variables, each 1(1), can be tested. However, if of the two variables, one is 1(0) and the 
other 1(1), they cannot be cointegrated and in the long-term they must move apart. The 
details of these two steps (unit root and co integration tests) is discussed in following sub­
sections.
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(T) Unit Root Tests
The unit root issue arises in the presence of non-stationary variables. The major 
problem associated with regression on non-stationary variables is ‘spurious regression’ 
resulting horn non-stationarity of time series. 161 Therefore, to avoid the problem of 
spurious regression, it is necessary to test the order of integration of each variable in a 
model, to establish whether it is non-stationary and how many times the variable needs 
to be differenced to obtain in a stationary series.
There are several ways of testing for the existence of unit roots: the Dickey- 
Fuller (DF) approach (which tests the null hypothesis that a series does contain a unit 
root against the alternative of stationarity); the Sargan-Bhargava CRDW-test based on 
the usual Durbin-Watson statistic; and the Phillips-Perron Test. The Phillips-Perron test 
is a modification of the DF approach that makes less restrictive assumptions about the 
error process. However, the small-sample properties of DF tests are better in cases of 
non-normal errors and heteroskedasticity, but the Phillips-Perron test allows the 
disturbances to be weakly dependent and heterogeneously distributed. Hence, Phillips- 
Perron is to be preferred if the sample size is quite large.
161A spurious regression often has a high R2 because the least-square estimates are not consistent. Also, 
the t-statistics in a spurious regression appear to be significant since the customary tests of statistical 
inference do not hold. However, The output of a spurious regression may "look good" but it has no 
economic meaning.
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The emphasis in this study is on using the Phillips-Perron (PP) approach. 
Following Phillips and Perron (1988),162 three regression models are used to test for the 
unit roots. They are:
Model 1: with constant and trend
Yt = u  + p ( t -  ( T / 2 »  + aY t-l + et Ho: a = l  [3.4.1-1]
Model 2: with constant but not trend
Yt u  + a  Yt-l + et Ho: a = l  [3.4.1-2]
Model 3: without constant and trend
Yt = aYt-1 + et Ho: a = l  [3.4.1-3]
where
Yt: any stock price series (in log)
u  and ii: constant
T: total number of observation
et: error terms
The Phillips-Perron (PP) test statistics are based on the Phillips Z-Test. The 
Phillips Z-test involves transforming the test statistic to eliminate any autocorrelation in 
the model.163 The Phillips-Perron test consists of calculating the DF statistic, a t-value, 
and then adjusting this statistic before consulting the critical values.164
162 See Phillips and Perron (1988).
163 The Phillips-Perron test suggests a non-parametric-based correction to DF tests for use whenever it 
is suspected that the errors are autocorrelated or heteroskedastic.
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(II) Cointegration Tests
Cointegration analysis provides a way of testing whether there is a long-term 
statistical relationship between two (pairwise) or more (multivarate) variables. The basic 
concept is that if two variables each follow an upward trend then, in general, they will 
diverge in the long-term. The exception to this is when there is a functional relationship 
between the variables such that the residual from this relationship is stationary. In this 
case, the variables are said to be cointegrated. Hence, if non-stationary variables are 
cointegrated then regression analysis imparts meaningful information about long-run 
relationships, whereas if cointegration is not established then spurious correlation 
remains. For example, suppose:
Yt =  bXt  [3.4.1-4]
and Zt = ai Yt + ai  Xt [3.4.1-5]
For Xt and Yt to be cointegrated it is required that the two series should be 
integrated to the same order, such as 1(1), and that a linear combination of the two series, 
Zt, should exist which is integrated to a lower order than the individual series, such as 
1(0). It has been shown above that equilibrium or a long-term relationship between a set 
of time-series variables requires that there exist a stationary linear combination of the 
variables. How can one establish which linear combination of Xt and Yt is 1(0)? In this
164 The critical values for the PP statistics are precisely those given for the DF tests.
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study, the Johansen Maximum Likelihood test165 is chosen. There are three advantages of 
the Johansen maximum-likelihood (ML) approach are. (i) It gives consistent ML 
estimates of the whole cointegrating matrix, and produces a likelihood-ratio statistic for 
the maximum number of distinct equilibrium vectors in the matrix. Thus it is possible to 
identify the whole set of cointegrating relationships using this method, (ii) The LR test 
statistic in the maximun-likelihood estimator has an exact known distribution which is a 
function of just one parameter.166 (iii) Given these distributional properties of the ML 
estimator, specification tests can be carried out on the cointegrating vectors167.
In this study, if two or more stock market price indices, all 1(1) series, are said to 
be cointegrated, it implies that: in the long-run there is an equilibrium relationship 
between them, and even though the price series themselves may be non-stationary they 
will nevertheless move closely together over time.
165 For detail, see Johansen (1988), and Johansen and Juselius (1990). Good summaries and 
applications are available in Hall and Henry (1988), and Hall (1989), also see Muscateli (1990).
166 Test statistics in the EG approach cannot be compared with critical values from known distributions, 
as the distribution is a function of the whole unknown data-generation process.
167 This facility is not directly available in the EG two-step framework.
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3.4.2 Empirical Results
This section uses the logarithms of the daily stock market indices to examine the 
long-term inter-relationships between eight Asia-Pacific stock markets before and after 
financial deregulation and pre- and post- 1987 crash. Before testing for cointegration, the 
order of integration of the national indices must be determined. Then, it is possible to 
proceed to the cointegration tests if the result of unit root satisfies the first condition of 
cointegration that two or more series should be integrated to the same order. The results 
are discussed below.
3.4.2.1 Unit Root Tests
The results of unit root tests for eight Asian-Pacific stock markets are reported in 
Table 3.4-1 for sub-period 1 and Table 3.4-2 for sub-period 2.
The results for both sub-periods show that the null hypothesis of a unit root 
cannot be rejected which indicates the presence of a unit root in the levels of all indices. 
There is no evidence to support the presence of a unit root in first differences of the stock 
price indices, hence, changes in stock prices are stationary. In other words, all stock price 
series are integrated of order one, 1(1), in both sub-periods. Thus, the uniqueness of a 
unit root in the stock price level is confirmed.
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3.4.2.2 Cointegration Test
Since the results from the unit root tests indicate that all the stock price series in 
both sub-periods are 1(1), it is possible that combinations of the series may be 
cointegrated. Therefore, the Johansen technique is used to investigate the cointegration 
of stock price series.168 Table 3.4-3 contains the results from the tests of cointegration. 
The findings, in general, are as follows:
First, there are no significant pairwise co-movements between the Asian-Pacific 
stock markets in the first period, with the only exception of the pair being Singapore and 
Malaysia (as in cointegrating equation 1). This result, however, is consistent with the 
result found in the previous test of correlation coefficients for sub-period 1 in Table 3.3- 
1.
Second, for the multivariate cointegration tests (for vectors of more than two 
markets), a total of 47 cointegrating vectors are found in the first period. This result 
seems to be in line with several studies, such as Jaffe and Westerfield (1985), 
Scholhammer and Sand (1985), and Eun and Sim (1989), which report a substantial co­
movement among national stock markets for the pre-October 1987 period.
Third, this study finds that the omission from any sub-group of Malaysia and 
Singapore would be highly likely to result in no cointegrating vectors.
168 In order to find all possible cointegrating vectors, a total of 464 equations were estimated in both 
sub-periods; only 48 cointegrating vectors were found. Nevertheless, it is important to realize that the
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Fourth, this study also finds that sub-groups omitting Australia, Hong Kong and 
Japan, or any combination of two or three of these markets, would have a high 
probability of rejecting the null hypothesis of no cointegrating vectors.
Fifth, no evidence of pairwise or multivariate cointegration is found for the 
second sub-period. The absence of cointegration in the second sub-period rules out the 
existence of a long-term equilibrium tending relationship among Asia-Pacific stock 
markets.
To test whether any stock market is particularly significant, and hence, whether 
any sub-regional bloc exists, the subsets of the group are estimated. Indeed, a southern 
bloc, which includes Australia, Hong Kong, Malaysia, Singapore and Thailand, is found 
for the first period (as in the cointegrating equations 3, 4, 5, and 6), but not a Northern 
bloc, which including Japan, Korea and Taiwan.
In sum, the results from cointegration tests indicate that co-movements exist only 
in the first period. A southern bloc can also be identified in the first period. Thus, there is 
no evidence of the existence of a long-term equilibrium tending relationship among 
Asia-Pacific stock markets in the second sub-period Hence, the diversification within the 
region is effective for the second period, but not for the first period.
Johansen method only provides information on the uniqueness of the cointegrating space. Hence, 
identifying each individual cointegrating vector should be based on the economic implication.
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3.5 Conclusion
This chapter has applied econometric techniques for the correlation and 
cointegration of time series to examine issues of short-term and long-term co­
movements between stock markets before and after international and national events. In 
short, this chapter shows the existence of increasing short-term co-movements, but not 
long-term co-movements, among Asia-Pacific stock markets after financial deregulation. 
Another interesting finding is that Malaysia and Singapore are highly correlated with 
each other and with other markets in the region in both sub-periods.
A summary and the implications of the results from each test are as follows.
The findings from the correlation tests show that correlation between the stock 
price series increased considerably. Hence, Asia-Pacific stock markets appear to be more 
closely tied to one another in the short-term after financial deregulation. The findings 
also imply, as far as short-term investment is concerned, that the benefits of portfolio 
diversification diminished substantially within the region.
Tests for unit roots in eight Asia-Pacific stock markets show that all stock price 
series are integrated of order one, 1(1), in both sub-periods. The results from 
cointegration tests in the first sub-period finds the existence of a "southern bloc" and it 
also indicates that there is long-term co-movement among Asia-Pacific stock markets. 
On the other hand, no evidence of cointegration is found in the second sub-period. The
116
implication is that long-term investment offers, in the second sub-period, greater benefit 
for risk reduction through diversification within the region.
Overall, the result of low correlation but cointergation in the first sub-period 
indicates that Asia-Pacific stock markets may follow different patterns in the short-term, 
but that in the long-term (or in the future, such as in the second period) they are closely 
linked. This finding is consistent with the evidence in the second sub-period which 
shows high correlation between Asia-Pacific stock markets.
Furthermore, the result of high correlation but no cointegration in the second 
sub-period indicates that the absence of cointegration simply rules out the existence of a 
long-run equilibrium tending relationship, but does not invalidate any short-run 
relationships which may arise due to profit-seeking opportunities in transactions.169
169 See Masih and Masih (1995)
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Chapter 4 Interdependencies among Asia-Pacific Stock 
Markets: Evidence using a Vector Autoregression Model
4.1 Introduction
National stock market activity is now, more than ever before, increasingly being 
exposed to pressures emanating from deregulation and globalization. This deregulation 
and globalization of financial transactions has led to the assertion that the behavior of 
national stock market (prices) during the crash of 1987 was influence by international 
events more than ever. Hence, studies on stock market interdependencies may provide 
new insights into the economic nature of the 1987 crash. Since the notion that high 
economic interdependence may be reflected in a high degree of co-movement of stock 
markets, therefore, it is particularly interesting to examine the interdependencies among 
Asia-Pacific stock markets since these countries have high economic interdependencies.
The main purpose of this chapter is to examine changes in price relations among 
Asia-Pacific stock markets before and after international as well as national events. 
Using a Vector Autoregression Model, it analyzes the degree to which a change in one 
country's stock price series exerts an influence on a change in other countries' stock price 
series and the time path of the latter. Hence, the major difference between this chapter on 
interdependencies and the earlier chapter on co-movement among national stock price 
series lies in the fact that this study of interdependencies examines the dynamic structure
of stock price developments. First, the study looks at the effect which a shock
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(innovation or news) in one stock market has on others. Then, it examines whether this 
pattern changed after the crash of October 1987 and discusses whether financial 
deregulation could be the reason for any such change. Furthermore, this study examines 
whether there is one or more dominant or particularly influential market within the
1 7 0region.
In attempting to answer the above questions, an unrestricted vector 
autoregression (VAR) model is estimated. The VAR model is used to investigate the 
strength and persistence of the effects of a shock or innovation in one market on the 
other markets in the model. Two techniques of the VAR model, the Impulse Response 
Functions (IRF) and Variance Decompositions (VDC), are employed for interpreting the 
model. By using the simulated responses of the estimated VAR system, IRFs trace out 
the dynamic responses of each market to a shock in a particular market. The Variance 
Decompositions (VDC) determine the proportion of each variable's (i.e. market's) error 
that is attributable to each of the innovations in the VAR model.171
The organization of the chapter is as follows: the data and methodology are 
explained in sections 4.2 and 4.3 and the empirical results are reported in section 4.4. 
Section 4.5 offers a summary and concluding remarks.
170 The definition of such a market is by asymmetry in its relation with others such that its price 
movement affects subsequent price movements in other markets but are not affected or less strongly 
affected by price movement of other markets. See Eun and Shim (1989).
171 For an overview of the VAR approach, see Pagan (1987), and Charemza and Deadman (1992).
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4.2 Data
The data used in the Vector Autoregressions (VAR) model consists of time series 
of daily stock market indices, in terms of local currency units, of the eight Asia-Pacific 
stock markets, namely Australia, Hong Kong, Japan, Korea, Malaysia, Singapore, 
Thailand, and Taiwan. Since a month or even a week may be long enough to conceal 
interactions that may last only for a few days, it is more appropriate to use daily data 
than monthly or weekly data in order to capture the potential interactions. The daily 
stock indices for each of the eight stock markets are transformed to daily rates of return 
by taking first differences of their logarithms.172173
The data cover the period from January 3, 1977, through January 30, 1998. To 
examine whether there have been changes in inter-relationships among stock prices in 
the Asia-Pacific stock markets pre- and post- October 1987 crash and before and after 
financial deregulation, the sample excludes the data covering the period of the crash and 
is thus divided into two sub-periods (January 03, 1977 to December 30, 1986 and 
January 03,1988 to January 30,1998).
In addition, the stock markets within the region operate in different time zones, 
but with only a small gap between them. Therefore, the implications of using this 
overlapping data should be considered while interpreting the empirical results.174
172 See Granger and Morgenstem (1970) for the transformation of variables to changes in logarithms.
173 For the argument of using stock indices as in level or return, see Doan (1992) for details.
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4.3 Methodology
A Vector Autoregression is a system of equations that makes each endogenous 
variable a function of its own past values and the past values of the other endogenous 
variables in the system. A virtue of the VAR model is its simplicity of method - it is not 
necessary to specify certain variables as endogenous or exogenous, and each equation 
can be estimated by OLS separately.175 However, before the estimation of VAR, the 
following issues need be considered:
(I) Differencing
In a VAR analysis, the issue of whether the variables need to be stationary exists. 
In general, three cases are possible: (i) if all variables are trend stationary, then the 
application of an unrestricted VAR in ‘levels5’ is appropriate; (ii) if no cointegrating 
relationship exists, then the application of an unrestricted VAR in ‘first differences’ is 
appropriate; and (iii) if at least one integrated variable and one cointegrating relation are 
present, then the data can be described as an error-correction model.176 Since most of the
174 See also Section 3.2 for more details.
175 See Sims (1980 and 1982) and see also Cooley and LeRoy (1985) for an important critique.
176 The main argument against differencing is that differencing data may not able to capture the 
information concerning the co-movements in the data. However, Doan (1992) recommends against 
differencing even if the variables contain a unit root. He argues that the goal of VAR analysis is to 
determine the inter-relationship among the variables, not the parameter estimates.
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stock price series in this study are found to be 1(1) and no cointegrating relationship 
exists in the second period,177 the application of an unrestricted VAR in first differences 
is appropriate for this study.178
(II) Lag Length
One practical challenge in VAR modeling is to choose the appropriate lag length. 
The concern is that policy recommendations derived from VAR analysis can be quite 
sensitive to the lag length employed, and hence, the estimation of an unnecessarily long 
lag length may consume many degrees of freedom179 In this study, the lag length of the 
VAR is chosen to be 5 trading days, which is equivalent to one normal week.180
(Ill) Ordering
McMillin (1991) argues that differences in the order of the variables can have 
quite a sensitive effect on the pattern of response in the VAR analysis and it may
177 See chapter 3 of this study.
178 Alternative models with data in level have also been estimated over the sample period. The results of 
the two models, in level and in first difference, are qualitatively similar.
179 The longer the lag length, the larger the number of parameters to be estimated.
180 Alternative models with different lag lengths have also been tested, and the results are qualitatively 
similar. However, this study tests formally one overall lag length versus another by using the lag length 
testing programme in RATs. A VAR with 5 (10, 15,20) lags in each variable against 10 (15,20) lags is 
tested. The hypothesis that the restriction of excluding 6 through 10 lags cannot be rejected, at the usual 
5 percent significance level. Moreover, the results are robust for different lag length pairs. All in all, 
there seems to be little or no feedback to the current stock market returns from returns lagged more 
than 5 days.
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produce major alterations in its properties. On the other hand, some have argued that
the ordering of variables matters only if, and to the extent that, the errors are 
contemporaneously correlated. Hence, the ordering is insignificant if the errors are 
uncorrelated, so that no re-normalization is needed to diagonalize the error covariance 
matrix. In this study the markets are placed in this order according to the market 
capitalization of each country: Japan, Hong Kong, Australia, Malaysia, Taiwan, 
Singapore, Korea, and Thailand.181 The rationale for this ordering is the assumption that 
the market with higher capitalization is more likely to dominate the other markets and 
less likely to respond contemporaneously to innovations in the other stock markets.182
Overall, this study tackles the above problems by using the data in first 
differences rather than in levels. To check the seasonality, the regular peaks in the 
autocorrelation function have been examined, and no seasonality is found to exist in the 
VAR system. The lag length is tested and five trading days is chosen, and the LM test is 
used to ensure there is no serial correlation on each equation with five lags.
181 According IFC, in 1996, the market capitalizations (in US$ millions) of each Asia-Pacific stock 
market was: Japan (3,088,850); Hong Kong (449,318); Australia (311,998); Malaysia (307,179); 
Taiwan (273,608); Singapore (150,215); Korea (138,817); and Thailand (99,828).
182 Some alternative orderings, such as ordering according to the sequence of business hours, are also 
tested. The different ordering tests yield similar results with just one difference that whichever in the 
first order yields the higher degree of response from other markets. However, when compare all the 
tests in which each country, taken in turn, be placed first in the order, the results show that Malaysia, 
Singapore, Hong Kong, Australia, and Japan, respectively, yield a high degree of response from other 
markets. In addition, an alternative method, the generalized impulse response analysis, which has the 
property of being invariant to the ordering of variables in the VAR model, is also applied in this study.
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4.3.1 Model Estimation
The VAR model is used to examine the eight variables that are daily stock 
market indices in first difference in two sub-periods among the Asia-Pacific countries. It
is expressed as: 
Yt
Where
ao et [4.3.1-1]
i=l
Yt: an 8x1 column vector of daily stock indices in level
<J>i: an 8x8 matrix of coefficients
ao: an 8x1 matrix of coefficients
p: lag length
et: an 8x1 column vector of forecast errors of the best linear
predictor of Yt using all the past Ys
Since the estimated coefficients of the regression equations in VAR contain 
complicated cross-equation feedbacks, it is difficult to interpret these coefficients 
intuitively. Therefore, to draw conclusions about a VAR, it is better to analyze the 
system's reaction to typical random shocks, using the techniques of impulse response 
functions (IRFs) and variance decompositions (VDCs). The next section provides a
discussion of IRFs and VDCs.
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4.3.2 Impulse Response Function and Variance Decomposition
There are two different ways of computing Impulse Response Functions (IRFs) 
and Variance Decompositions (VDCs): the orthogonalized method and generalized 
method.
(I) Othogonalized approach
An impulse response function, which separates the determinants of the stock 
returns, traces the response of the stock returns in the system to shocks in the errors.183 It 
then traces the effects on current and future values of the stock returns of innovations 
measured as one standard deviation shocks. Impulse response functions work with the 
m x m (8 x 8) coefficient matrices, Aj, in the infinite moving average representation of 
[4.3.1-1]
X
Yt = Z  Aj e(t-j), [4.3.1-2]
j=o
where the matrices, Aj, are computed using the recursive relations
Aj = Oi Aj-i + <&2Aj-2+ + OpAj-p, j = 1,2,... [4.3.1-3]
with Ao = Im, and Aj = 0, for j < 0 .
183 That is a change in error, et or a innovation, in market 1 will immediately change the value of market 
return, Yt, in market 1. It will also change all future values of market return in all markets due to the 
dynamic structure of the system.
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The orthogonalized impulse response function (OI), based on the Choleski 
decomposition, is advanced by Sims (1980). The OI innovation attributes all of the effect 
of any common component to the variable that is ordered first in the VAR system.184 To 
illustrate the Choleski decomposition185 £  (e.g. the covariance matrix of the shock, et), 
that:
£  = T T', where T is a lower triangular matrix. Rewrite the moving
average representation as:
Yt -  £  Aj* [4.3.1-4]
j=o
where Aj* = AjT, and st = T’1 e t . Then, the orthogonalized impulse response function of 
a unit shock at time t to the i th orthogonalized error, namely s i t , on the j th variable at
time t + N is given by the j th element of:
A*,* Ui = A  ^T U i, [4.3.1-5]
where Ui is the m x 1 (8 x 1) selection vector, Ui = (0,0,...0,1,0,...0)\ Hence, the
orthogonalized IR function is:
OI ij,N = U j ' An T U i , i, j, = 1,2,.. .,m [4.3.1-6]
184 This means that the common component of et in market 1 and 2 is totally attributed to et in market 
1, because et in market 1 precedes et in market 2; transformed to remove the common component.
185 For a detailed description of Choleski decomposition, see Enders (1995), pp.302-303.
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Furthermore, the Orthogonalized Variance Decomposition (OVDCs) shows the 
proportion of the movements in a sequence due to its ‘own’ shocks versus shocks to the 
other markets.186 The OVDCs for the i th variable in the VAR is given by:
N
E  (ui' Ak t  uj)2
k=0
OVDCij,N =  , i, j = 1,2,...m [4.3.1-7]
N
E  Ui' A k £  A k ' Ui
io=0
Notice that Ui' A k £  A k' Ui is simply the i th diagonal element of the matrix A k £  A k'. 
Hence, OVDCij, n  measures the proportion of the N-step ahead forecast error variance of 
variable i, which is accounted for by the orthogonalized innovations in variable j. (Lee 
and Pesaran, 1993).
However, the Othogonalized approach provides a measure of the overall relative 
importance of the markets in generating the fluctuations in stock returns in their own and 
other markets. The Othogonalized approach is, nonetheless, an arbitrary method of 
attributing common effects, for the impulse response functions and variance 
decompositions depend critically on the ordering of equations and care should be given 
to interpreting the result of OI and OVDCs.
186 That is if et in market 2 explains none of the error variance of market 1 at any time, then market 1 is 
exogenous. In such a circumstance, market 1 is said to be independent of market 2 and et in market 2.
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(II) Generalized Approach
To circumvent the drawback of being sensitive to the ordering of the variables 
in the VAR model, Pesaran and Shin (1997) proposed generalised impulse response 
analysis for linear multivariate time series models.187 In the case of the generalized 
impulse response function, the VAR model has the infinite moving-average 
representation:
GIy (N, e t°, Qt-i°) = An Ut° [4.3.1-8]
Considering the effect of a variable-specific shock on the evolution of Yt+i, 
Yt+2 , . . .  Yt+N, the VAR model is perturbed by a shock of size 8i = Van to its i th equation 
at time t. Then, the Generalized impulse response function which is history invariant (i.e. 
does not depend on Qt-i°) is represented as:
GIy (N, 5i, Qt-i°) — A*E(U tI Hit = Si) [4.3.1-9]
Hence, the generalized impulse response function of a unit shock to the i th equation in 
the VAR model on the j th variable at horizon N is expressed as:
GIij,N = uf AnXUi / Vera i , j , - l ,2 , . . .m  [4.3.1-10]
Furthermore, the Generalized Variance Decomposition (GVDCs) consider the 
proportion of the variance or the N-step forecast errors of Yt, which is explained by
187 For further detail of generalized impulse response analysis, see also Koop, Pesaran and Potter (1996) 
and Coakley and Fuertes (1997).
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conditioning on the non-orthogonalized shocks, Bit, 6i,t+i, Bi, t+N , but explicitly to 
allow for the contemporaneous correlations between these shocks and the shocks to the 
other equations in the system. The GVDCs for the i th variable in the VAR is given by:
N
<7ii * 2  (U / A k 2  Ui)2
K=0
GVDCij.N -   , i, j = l,2,...m  [4.3.1-11]
N
X  Uif A k 2  A k  Ui 
K=0
Note that the denominator of this measure is the same as the denominator of the 
orthogonalized forecast error variance decomposition formula (OVDCs), in [4.3.1-7]. In 
general the two decompositions differ with exception that the first variable in the VAR 
and/or 2 is diagonal. Yet, in contrast to orthogonalized impulse response functions, 
generalized impulse response functions are invariant to the ordering of variables in the 
VAR model.
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4.4 Empirical Results
This section reports the results of the dynamic simulations which are used to 
calculate the impulse response functions and the variance decompositions in the VAR 
models. The Impulse Response Functions (TRFs) results show the response of each 
market to all innovations or news in other markets, and the Variance Decompositions 
(VDCs) give the percentage of the variance due to specific innovations.
However, this study has applied both the orthogonalized and the generalized 
approaches in the VAR analysis. Note that although a few cases (e.g. Singapore and 
Malaysia) have been found in which their initial impacts in the generalized approach 
are moderately bigger than ortho goalized approach, the results in both approaches, 
generally speaking, have no difference. This appears to justify the ordering of the 
VAR model in this study. Hence, another explanation would be that the errors are 
uncorrelated and no re-normalization is needed to diagonalize the error covariance 
matrix. If so, then, it implies that the ordering is insignificant. Since the results from 
both approaches are similar, this section has reported only the results from the 
orthogonalized method.
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4.4.1 Othogonalized Impulse Response Function (OI)
The combined response graphs of Orthogonalized Impulse Response Function 
(OIs), which show how responsive a market is to one standard deviation innovations in 
other markets, are reported in Figure 4.4.1-1 for sub-period 1 and Figure 4.4.1-2 for sub­
period 2.
From the combined response graph of OIs, the different response of one 
particular market to innovations in the various other markets for both sub-periods is 
clear. First, the findings show that the response of each market to one standard deviation 
innovations in other markets tapers off after the second day in both periods, indicating 
that on a daily basis a shock in a market has been transmitted to other markets very 
quickly. Hence, the findings show that the information is released in a short period of 
time, and stock prices adjust quickly to all relevant information.
Second, when we compare the IRFs before and after the 1987 crash, the response 
of each market to a shock increased slightly in the later period, but not much for Japan 
and Korea. Singapore and Malaysia have a high rate of response to all shocks from other 
markets, especially for the second sub-period. This may be explained by the high degree 
of market openness in the Singaporean and Malaysian markets. Hence, this increased 
sensitivity of stock prices to innovations in other markets can be evidence of the effects 
of financial deregulation in the region.
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The multiple graphs of OIs for each market (which show how one standard 
deviation innovations in a particular market cause responses in other markets,I88) are 
reported in Figure 4.4.1-la  to -lh  for sub-period 1 and Figure 4.4.1-2a to -2h for sub­
period 2.
Apart from the responses to an innovation in their own market (which in all cases 
yielded the highest degree of sensitivity), in general, the results show that each market 
tends to be quite sensitive in response to a shock or innovation in Japan and in Hong 
Kong for both periods. Thus, the responses to a shock in Japan and Hong Kong appear to 
have increased in sensitivity after financial deregulation.
There is no response in the first sub-period and less responsiveness in the second 
sub-period of other markets to a shock in Australia and Malaysia. Furthermore, no 
response of any market to a shock in Korea, Singapore, Taiwan or Thailand was found in 
either sub-period.
As far as each individual country is concerned, Japan is not responsive to a shock 
in any other markets, while Hong Kong only responds to a shock in Japan. According to 
this finding, therefore, Japan and Hong Kong are, perhaps, both influential markets in the 
region. There is less response of other markets to a shock in Malaysia, in fact only
188 In the multiple graphs of OIs (as figure 4.4.1-la to lh and figure 4.4.1-2a to 2h) for each individual 
market, the solid lines represent the point estimates of the OIs of each market to a standard deviation 
shock to the other markets in the system, while the broken lines indicate the two-standard deviation 
band around the point estimates. Hence, the effect of a shock is insignificant when the two-standard 
deviation band includes zero.
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Singapore and Thailand appear to respond to a shock in Malaysia. Furthermore, a one- 
standard deviation shock in Malaysia has great influence on Singapore, but a one- 
standard deviation shock in Singapore does not have such influence on Malaysia.
Two interesting cases in the one-standard deviation graphs are Singapore and 
Thailand. The results show that these two markets are highly influenced by other 
markets, but have almost no influence on others. On the other hand, Korea and Taiwan 
show a high response to an internal shock and no influence by other markets. This may 
imply that these two markets are very independent and have operated under a high 
degree of government control or intervention.
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Figure 4.4.1-1a Orthogonalised Impulse Responses to Australia One S.D. Innovations +/- 2 S.E. (Sub-period 1)
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Figure 4.4.1-2a Orthogonalised Impulse Responses to Australia One S.D. Innovations +/- 2 S.E. (sub-period 2)
Response of Australia Response of Hong Kong
0.008
0.006
0 004
0002
0.000
-0.002
1 2 3 4 5
Response of Japan
0.012
0 010
0008
0 006
0004
0 002
0 000
-0 002
21 3 4 S
Response of Malaysia
0 012
0.010
0 008
0006
0.004
0.002
0.000
•0 002
1 2 3 4 5
Response of Taiwan
0 025
0 020
0015
0 010
0 005
-0 005
0.020
0015
0.010
0 005
0 000
-0 005
Response of Korea
0.020
0015
0 0 1 0
0 005
0.000
-0 005
R esponse of Singapore
0008
0.006
0.004
0 002
0.000
-0 002
21 3 54
Response of Thailand
0.020
0.015
0 010
0 005
0.000
-0.005
21 3 4 5
137
Figure 4.4.1-1b Orthogonalised Impulse Responses to Hong Kong One S.D. Innovations +/- 2 S.E. (Sub-period 1)
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Figure 4.4.1-2b Orthogonalised Impulse Responses to Hong Kong One S.D. Innovations +/- 2 S.E. (Sub-period 2)
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Figure 4.4.1-1 c Orthogonalised Impulse Responses to Japan One S.D. Innovations +/- 2 S.E. (Sub-period 1)
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Figure 4.4.1-2c Orthogonalised Impulse Responses to Japan One S.D. Innovations +/- 2 S.E. (Sub-period 2)
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Figure 4.4.1-1d Orthogonalised Impulse Responses to Korea One S.D. Innovations +/- 2 S.E. (Sub-period 1)
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Figure 4.4.1-2d Orthogonalised Impulse Responses to Korea One S.D. Innovations +/- 2 S.E. (Sub-period 2)
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Figure 4.4.1-1e Orthogonalised Impulse Responsed to Malaysia One S.D. Innovations +/- 2 S.E. (Sub-period 1)
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Figure 4.4.1-2e Orthogonalised Impulse Responses to Malayisa One S.D. Innovations +/- 2 S.E. (Sub-period 2)
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Figure 4.4.1-1f Orthogonalised Impulse Responses to Singapore One S.D. Innovations +/- 2 S.E. (Sub-period 1)
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Figure 4.4.1-2f Orthogonalised Impulse Responses to Singapore One S.D. Innovations +/- 2 S.E. (Sub-period 2)
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Figure 4.4.1-1 g Orthogonalised Impulse Responses to Taiwan One S.D. Innovations +/- 2 S.E. (Sub-period 1)
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Figure 4.4.1-2g Orthogonalised Impulse Responses to Taiwan One S.D. Innovations +/- 2 S.E. (Sub-period 2)
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Figure 4.4.1-1h Orthogonalised Impulse R esponses to Thailand One S.D. Innovations +/- 2 S.E. (Sub-period 1)
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Figure 4.4.1-2h Orthogonalised Impulse Responses to Thailand One S.D. Innovations +/- 2 S.E. (Sub-period 2)
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4.4.2 Othogonalized Variance Decomposition (OVDC)
The individual graphs of Variance Decompositions (ODVCs), which show the 
proportion of the movements in a sequence due to its "own" shocks versus shocks to the 
other markets, are reported in Figure 4.4.1-la to lh for sub-period 1 and Figure 4.4.1-2 a 
to 2h for sub-period 2. In addition, the Variance Decompositions results, which provide 
the decomposition of 5-day, 10-day, and 20-day ahead forecasts of stock market returns 
into fractions that are accounted for by innovations in different markets, are presented in 
Table 4.4.2-1 and Table 4.4.2-2 for both sub-periods, respectively.
The results from Variance Decompositions (OVDCs) in Figure 4.4.1-lc, Id and 
lg and Figure 4.4.1-2c, 2d and 2g suggest that variances in Japan, Korea and Taiwan are 
mostly due to their own innovations for both sub-periods. As in Table 4.4,2-1 and -2, 
these markets yield high percentage VDCs throughout the lag periods of their own 
innovations in both sub-periods. For example, this is found in the 5-days ahead 
analysis for Japan (98.55), Korea (96.90), and Taiwan (98.63) for the first sub-period; 
and Japan (98.79), Korea (95.66), Taiwan (94.42) for the second sub-period.
On the other hand, Figure 4.4.1-la, lb, le and If  show that the variances in 
Australia, Hong Kong, Malaysia, Singapore and Thailand for the first sub-period have 
been influenced mostly by their own innovations while Figure 4.4.1-2a, 2b 2e and 2f 
shows that the variance in these countries for the second sub-period have been
influenced not only by their own innovations but also by other markets. Indeed, as in
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Table 4.4.2-1 and -2, the variance in Australia, Hong Kong, Malaysia, Singapore and 
Thailand have been influenced by other markets especially by Hong Kong, Japan and 
Malaysia. More interestingly, the average contribution of Hong Kong, Japan and 
Malaysia to variations in other countries are 1.92, 1.37, and 5.55 for first sub-period; 
7.54, 5.46, and 3.79 for second sub-period, respectively.189
In addition, the variance of Singapore in the second sub-period reflects less 
influence from its own innovations (47.36) when compared with other markets in the 
region. Hence, the variance of Singapore is ‘equally’ attributed to innovations in Hong 
Kong (19.36) and Malaysia (19.24).
The overall results indicate that variance in Asia-Pacific stock markets are mostly 
due to their own innovations for the first sub-period. Yet, as shown in the second sub­
period, no stock market is completely autonomous in that a market's own innovations 
‘fully’ account for their variance. It is also noteworthy that a substantial increase in the 
degree of interaction is detected among Australia, Malaysia, Singapore and Thailand 
after financial deregulation. Hence, this may also suggest that financial liberalization 
has enhanced the inter-relationships among Asia-Pacific stock markets, and high 
capital controls account for instances of low interactions and vice versa.
189 The higher rate of average contribution in Malaysia (5.55) than other two countries in first sub­
period may be due to the fact that Malaysia is run under a different model with a shorter period starting
03 January1983 and ending 31 December 1986.
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The results, which also confirmed the finding in the IRFs, indicate that Hong 
Kong and Japan are the most influential markets in the region. Japan's innovations 
account for about 98 percent of its own variance in both sub-periods. While no single 
foreign market can explain more than 0.5 percent of the variance in Japan, Japan 
explained the variance of other markets in the region at the average of 5.46 percent.190
190 The average value for Japan, 5.46 percent, is compared with 7.54 percent for Hong Kong, another 
relatively influential stock market in the region with a slightly lower amount of its own variance accounted 
for by its own innovations (97.56 percent and 91.14 percent in the first and second sub-period, respectively) 
than Japan (98 percent for both sub-periods) in hie second sub-period.
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Figure 4.4.2-1 a Variance Decomposition of Australia (Sub-period 1)
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Figure 4.4.2-2a Variance Decomposition of Australia (Sub-period 2) 
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Figure 4.4.2-1 b Variance Decomposition of Hong Kong (Sub-period 1)
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Figure 4.4.2-2b Variance Decomposition of Hong Kong (Sub-period 2)
100-j  --------------------------------------------------------
80-
60-
40-
20 -
1 2 3 4 5
Australia [ 1 Janan M B ■ 1  Malaysia ■ ■ H  Taiwan
Mong Kong ! ■  Korea ■ ■ ■ ■  Singapore □ BBR*1 IhailanH
156
Figure 4.4.2-1 c Variance Decomposition of Japan (Sub-period 1)
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Figure 4.4.2-2c Variance Decomposition of Japan (Sub-period 2) 
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Figure 4.4.2-1 d Variance Decomposition of Korea (Sub-period 1)
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Figure 4.4.2-2d Variance Decomposition of Korea (Sub-period 2) 
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Figure 4.4.2-1 e Variance Decomposition of Malaysia (Sub-period 1)
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Figure 4.4.2-2e Variance Decomposition of Malaysia (Sub-period 2)
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Figure 4.4.2-1 f Variance Decomposition of Singapore (Sub-period 1)
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Figure 4.4.2-2f Variance Decomposition of Singapore (Sub-period 2)
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Figure 4.4.2-1g Variance Decomposition of Taiwan (Sub-period 1)
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Figure 4.4.2-2g Variance Decomposition of Taiwan (SUb-period 2)
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Figure 4.4.2-1 h Variance Decomposition of Thailand (SUb-period 1)
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Figure 4.4.2-2h Variance Decomposition of Thailand (SUb-period 2) 
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Table 4.4.2-1 Variance Decompositions; Sub-period 1: 03/ 01/1977 - 30/ 12/1998
Relative Explained by Innovations in
Variation in days Australia Hong Kong Japan Korea Malaysia Singapore Taiwan Thailand
Australia 5 92.70 2.41 3.43 0.34 0.16 0.15 0.69 0.24
10 92.55 2.42 3.46 0.38 0.19 0.21 0.71 0.25
20 92.54 2.42 3.46 0.38 0.19 0.21 0.71 0.25
Hong Kong 5 0.04 97.56 1.70 0.01 0.46 0.26 0.38 0.02
10 0.24 97.15 1.70 0.04 0.62 0.39 0.41 0.03
20 0.25 97.16 1.70 0.04 0.63 0.39 0.41 0.03
Japan 5 0.32 0.42 98.55 0.07 0.21 0.15 0.26 0.19
10 0.33 0.51 98.33 0.11 0.32 0.21 0.28 0.20
20 0.33 0.51 98.33 0.11 0.33 0.21 0.28 0.20
Korea 5 0.97 0.33 1.18 96.90 0.38 0.20 0.26 0.12
10 1.04 0.53 1.30 96.43 1.61 0.21 0.30 0.16
20 1.04 0.53 1.30 96.43 1.61 0.21 0.30 0.16
Malaysia 5 0.47 1.21 0.83 0.32 95.51 1.21 0.34 0.08
10 0.63 1.24 1.06 0.35 94.74 1.25 0.56 0.13
20 0.63 1.24 1.06 0.35 94.73 1.25 0.56 0.14
Singapore 5 0.37 8.39 2.20 0.02 36.41 88.69 0.25 0.04
10 0.48 8.41 2.20 0.06 36.06 88.18 0.60 0.04
20 0.48 8.41 2.20 0.06 36.05 88.18 0.61 0.04
Taiwan 5 0.13 0.28 0.14 0.20 0.16 0.10 99.06 0.04
10 0.14 0.42 0.23 0.25 0.73 0.22 98.64 0.07
20 0.14 0.42 0.23 0.25 0.73 0.22 98.63 0.07
Thailand 5 0.24 0.43 0.10 0.18 1.09 0.22 0.22 98.63
10 0.30 0.44 0.11 0.20 1.52 0.22 0.28 98.42
20 0.31 0.44 0.11 0.20 1.56 0.22 0.28 98.42
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Table 4.4.2-2 Variance Decompositions; Sub-period 2: 03/ 01/1988 - 30/ 01/1998
Relative Explained by Innovations in
Variation in days Australia Hong Kong Japan Korea Malaysia Singapore Taiwan Thailand
Australia 5 79.23 10.35 9.65 0.17 0.25 0.09 0.05 0.22
10 79.03 10.44 9.64 0.19 0.27 0.10 0.08 0.23
20 79.03 10.44 9.64 0.20 0.27 0.10 0.09 0.24
Hong Kong 5 0.22 91.14 7.18 0.21 0.65 0.12 0.06 0.38
10 0.23 90.98 7.14 0.29 0.67 0.14 0.13 0.39
20 0.23 90.98 7.14 0.29 0.67 0.14 0.13 0.38
Japan 5 0.16 0.03 98.79 0.49 0.03 0.25 0.08 0.13
10 0.17 0.04 98.72 0.50 0.04 0.27 0.10 0.14
20 0.17 0.05 98.72 0.50 0.04 0.27 0.10 0.14
Korea 5 0.60 0.43 0.91 95.66 1.10 0.09 0.54 0.66
10 0.66 0.71 0.90 94.49 1.23 0.39 0.59 0.99
20 0.66 0.72 0.90 94.48 1.23 0.39 0.59 0.99
Malaysia 5 2.17 16.03 5.87 0.86 73.89 0.48 0.58 0.09
10 2.17 16.21 5.88 0.94 73.31 0.48 0.81 0.19
20 2.17 16.21 5.88 0.94 73.30 0.49 0.80 0.19
Singapore 5 2.86 19.36 9.87 0.59 19.24 47.36 0.47 0.22
10 2.85 19.41 9.84 0,61 19.19 47.16 0.66 0.25
20 2.85 19.41 9.84 0.61 19.19 47.15 0.66 0.25
Taiwan 5 0.84 1.66 2.12 0.12 0.40 0.34 94.42 0.08
10 0.83 1.65 2.13 0.19 0.43 0.36 94.25 0.10
20 0.84 1.65 2.13 0.19 0.43 0.36 94.25 0.10
Thailand 5 0.78 4.97 2.62 0.96 4.87 1.91 0.68 83.18
10 0.80 4.98 2.61 1.06 4.87 1.92 0.83 82.90
20 0.80 4.99 2.61 1.05 4.87 1.93 0.83 82.90
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4.5 Conclusion
This chapter has applied Impulse Response Functions (TRFs) and Variance 
Decompositions (VDCs) techniques in a VAR model to examine the issue of inter­
relationships among eight Asian-Pacific stock markets before and after major 
international as well as national events. First of all, the evidence shows that most of the 
responses to a shock are completed within two days in both sub-periods, indicating stock 
markets adjust quickly to all relevant information.
It is also important to note that most of the stock markets in the region are 
found to be quite highly influenced by their own markets in both sub-periods 
(especially Japan, Korea and Taiwan), with the exception of Singapore in the second 
period (See figure 4.4.2-I f  and -2f).
This study also indicates that Japan and Hong Kong are the most influential in 
the region as the results show that other markets in the region tend to be quite sensitive in 
response to a shock or innovation in Japan and in Hong Kong for both periods. On the 
other hand, Malaysia turns out to be the most interactive market. Malaysia has a high 
rate of response to all shocks from other markets, especially for the second sub-period.
Moreover, this study finds a substantial increase in the degree of 
interdependence after the 1987 crash, and hence, reflects the effect of financial 
deregulation in the region. The results also indicate that a significant link exists only
between markets with less (or no) restrictions on foreign investment, such as Australia,
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Hong Kong, Singapore and Malaysia. On the other hand, Taiwan and Korea are not very 
responsive to innovations on other markets since the restrictions on foreign investment in 
these two markets are quite severe.
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Chapter 5 Stock Markets and Macroeconomic 
Fundamentals: A Causal Analysis
5.1 Introduction
This chapter is the second in a two-part analysis of Asia-Pacific stock markets. 
The first part (chapters 3 and 4) examined the inter-relationships among stock markets in 
the region and discussed the impact of foreign stock markets on domestic ones. That part 
ended with the overall conclusion that financial liberalization has enhanced market 
integration in the region. However, while the results indicate the increasing inter­
relationships among Asia-Pacific stock markets as a whole, rather weak inter­
relationships have continued to exist especially for those countries with high capital 
controls. In the light of these findings, this chapter, the second part of examining the 
behavior of stock prices, looks at the impact of domestic fundamentals on stock
ionreturns.
The main purpose of this chapter, therefore, is to investigate the existence of any 
interaction between stock returns and macroeconomic fundamentals in Asia-Pacific 
countries. The methodology used in the chapter is based on Granger Causality analysis. 
This test is related to the idea of the impact of historical information about one variable
190 The studies on the relationship of a stock market to macroeconomic fundamentals in the US have 
been well documented, and the general consensus is that stock prices in die US response in anticipation 
of change in future economic activities.
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on another variable. Thus, it focuses on the predictive content of historical information 
of stock returns in explaining macroeconomic variables and it also allows one to 
examine the historical feedback effect of these macroeconomic variables on the stock 
markets.
The results horn the similar studies191 in the Asia-Pacific region have not been 
conclusive. However, one counter-argument is that the stock markets in the Asia-Pacific 
region are much smaller in size as compared to those in developed markets (such as the 
US), hence, they may be more vulnerable to speculative bubbles 192 and fads. If so, then 
this study is likely to find that stock markets in Asia-Pacific countries may not be tied to 
fundamentals. Hence, it is the intent of this study to shed light on this issue.
The organization of this chapter is as follows. Section 5.2 contains a description 
of the data while Section 5.3 describes the Granger Causality methodology. The 
empirical results are reported in section 5.4 and the last section, 5.5, offers a summary 
and concluding remarks.
191 Such as Fung and Lie (1990), Cheong (1992), etc. For further detail see chapter 2.
192 The term "speculative bubble" is used to describe "an episode in which the stock price displays an 
explosive divergence from its fundamental value." For a detailed discussion on asset price bubbles, see 
Gilles (1989), Gilles and LeRoy (1992) and West (1987).
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5.2 Data
The overall data sets used in this study cover the period from January 1973 to 
January 1998. The data are divided into three sample periods: (1) the whole sample 
period set: January 1973 - January 1998; (2) sub-period: January 1988 - January 1998; 
(3) sub-period: January 1973 - December 1987. The reason for dividing the sample into 
sub-periods is to investigate the effect of financial liberalization and to reflect the finding 
in Chapter 1 that the most significant liberalization occurred after 1987 in the Asia- 
Pacific region.
The data for this study consist of monthly, quarterly, and annual stock market 
indices and macroeconomic variables — indices of money supply, consumer price index 
(CPI), exchange rates, call money rate, yield on government bonds, corporate bond rate, 
industrial production, trade balance, gross national product, and private consumption. 
They cover eight Asia-Pacific countries, namely Australia, Hong Kong, Japan, Korea, 
Malaysia, Singapore, Taiwan and Thailand.
Nearly all the data in this study are taken from Datastream. Since the data for the 
macroeconomic variables in the eight Asia-Pacific countries are available in different 
frequencies and with different starting and ending dates, the first column in each of the 
tables from 5.4-1 to 5.4-8 provides a description of each macroeconomic variable in 
terms of frequency.
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5.3 Methodology
This section is divided into two parts. Section 5.3.1 discusses the likely 
candidates for macroeconomic variables in terms of then returns to the theoretical model 
of pricing, the dividend discount model.193 In section 5.3.2, the Granger Causality test is 
reviewed for the purpose of examining the "causal" relationship between stock returns 
and macroeconomic variables.
5.3,1 Macroeconomic Variables
Chen et al. (1986), using the dividend discount model, specified a number of 
variables that would appear likely as potential factors affecting stock returns. The 
dividend discount model derives the price of stock j as:
Pj = E(Cj) / k [5.3.1-1]
Where
Pj: stock price
Cj: dividend stream
k: discount rate
From this dividend discount model, the factors that influence stock returns are specified 
as those that could affect the discount rate, k, and the expected cash flows, E(Cj).
193 See Chen et al (1986)
1 7 0
Note that this study assumes that the index reflects a similar relationship at the 
aggregate level. Therefore, Chen et al (1986) proposed a set of relevant variables which 
systematically affect stock market returns: changes in the risk premium (the difference 
between long-term government and corporate bond yields); changes in the term structure 
(the difference between long-term and short-term government bond yields); changes in 
industrial production; and changes in inflation.
In addition to the above variables, we may also consider other monetary 
variables and measures of a country’s economic performance, namely the money supply, 
the exchange rate, gross national product, the trade balance and private consumption. It 
is of interest to include these variables as several other studies, which have linked the 
stock market to macroeconomic variables, have found that stock returns may respond to 
these monetary variables194 and may reflect forecasts of future output. 195 One 
explanation is that forecasts of higher economic activities should make stocks more 
attractive and thus cause an increase in prices.
194 See Berkman (1978), Lynge (1981), Cornell (1983), Pearce and Roley (1983), Cramer (1986), and 
Friedman (1988). For example, Cornell (1983) found that stock prices respond negatively to the money 
supply.
195 See Fama (1981), Fama and Gibbons (1982), Huang and Kracaw (1984), and Harris and Opler 
(1990) which indicate that there is a strong positive relationship between the stock market and 
economic activities in terms of gross national product, and the trade balance, among others.
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5.3.2 Granger Causality Test
To understand how macroeconomic variables interact with the stock market, this 
study tests whether macroeconomic variables in each of the eight Asia-Pacific countries 
Granger-causes its stock returns, or vice versa. Using the method of Granger (1969) 
involves estimating the following regression:
Yt = a + bi Y(t-i) + ci X(t-i) + Ut [5.3.2-1]
Xt = a' + b'i X(t-i) + c 'i Y(t-i) + u't [5.3.2-2]
Where
a and a': constants
u and u': random disturbance
Yt: stock return series
Xt: macroeconomic variable series
The Granger Causality test consists of running regressions of stock returns on 
itself lagged and on each lagged economic variable.196 Hence, if the lagged values of 
economic variables do not contribute a statistically significant explanation then 
economic variables do not Granger-cause stock returns. Similarly, to examine whether 
stock returns Granger-cause economic variables, the regression of each economic 
variable on itself lagged and the lagged stock returns is run and the contribution of the 
lagged stock return is examined.
196 Using the residuals from both regression, the hypothesis that all coefficients are zero, bl = .... bi =0; 
and cl =.... ci = 0, can be tested.
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Note that estimating Granger Causality equations requires prior tests of 
stationarity on all series and specification of the number of lags. In this study, both ADF 
and Phillips-Perron tests are used to check the stationarity of the series, 197 The lag length 
is determined by checking both the Akaike and the Schwartz criteria. 198 The null 
hypotheses being tested are that the joint significance of all d  is zero if each economic 
variable does not Granger-cause stock returns; and that the joint significance of c'i is zero 
if stock returns do not Granger-cause each economic variables. Hence, the test is the 
standard F-test.
However, it is important to note that the test for Granger-Causality is more a 
temporal ordering and a predictive ability rather than ‘causality’ as that word is 
commonly understood. Hence, the meaning of ‘causal’ in this study should understood 
as ‘preceding’. Another criticism is that the Granger-causality test is based on linear 
forecasting models. If the actual economic model is nonlinear, Granger-causality tests 
will be based on false forecasts and provide ambiguous results. In spite of its limitations, 
the Granger Causality test is an appropriate technique for the purpose of this study which 
is concerned primarily with whether a change in stock returns appears to be con-elated 
with macroeconomic fundamentals and vice versa.199
197 All series in this study are found to be stationary in first difference, with the exception of annual 
series which are stationary in second difference.
198 The results are robust regardless of the order of lags.
199 Due to the limitations of the data series, such as different frequencies and sample periods, another 
reason for using the Granger Causality test rather than other methods is that the Granger Causality 
analysis offers pairwise tests.
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5.4 Empirical Results
The results of pairwise Granger Causality tests are reported in Tables 5.4-1 to -8. 
Each table contains three sample periods: (1) the whole sample period: January 1973 - 
January 1998; (2) the sub-period: January 1988 - January 1998; and (3) the sub-period: 
January 1973 - December 1987. The economic variables used are: money supply, 
inflation, exchange rate, call money rate, yield on government bonds, corporate bond 
rate, term structure, default risk premium, industrial production, trade balance, gross 
national product, private consumption and consumption per capita.
Each table contains the results of running regressions of pairs of stock return and 
each economic variable. It is important to be aware that this study uses ‘cause’ as a 
measure of precedence and information content, which does not by itself indicate 
causality in the more common use of the term. 200 Bearing this in mind, several 
interesting observations emerge from the overall analysis.
First, the findings show that the exchange rate and the corporate bond yield are 
the factors which ‘caused’ stock returns in many markets. Second, with few exceptions, 
stock returns are independent of inflation, money supply and the trade balance. Third, 
there is no support of reverse causation. No evidence of feedback ‘causal’ relationships 
between stock returns and macroeconomic fundamentals is found in any period. Fourth,
200 That is if'Y does not Granger "cause" X ' is strongly rejected, then Y has strong predictive power for 
X, and vice versa.
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this study finds a reduction of the pair of the ‘causal’ relationship between stock returns 
and macroeconomic fundamentals after financial liberalization.201
For each country in the causal analysis, the results can also be divided into three
groups:
(i) “ < = >  ": indicates feedback in the causal analyses which means that ‘causal’ 
relationships exist in both directions to and from stock returns;
(ii) “= >  “ or “< =  show a unidirectional causality in the causal analyses 
which indicates ‘causal’ relationships in just one direction from macroeconomic 
variables to stock returns;
(iii) “ -  x indicates independence in the causal analyses which means no 
‘causal’ relationship in any direction.
For the first group, the stock returns in the Asia-Pacific region uniformly have no 
feedback in the causal analyses neither in the whole sample period nor in pre- and post- 
financial liberalization sub-periods.
Most stock returns in the Asia-Pacific region fall into the second group: a 
unidirectional. First of all, Australia, Hong Kong, Malaysia and Thailand exhibit 
unidirectional causality between stock returns and a few macroeconomic fundamentals 
but there is no ‘feedback’ relationship.
201 One explanation is financial liberalization leads to increased foreign capital flows, which do not 
respond to domestic fundamentals.
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Stock returns in Australia are unidirectionally ‘caused’ by the exchange rate, 
treasury bill rate, yield of government long-term bonds, corporate bond rate and default 
risk premium. Stock returns unidirectionally influence its industrial production and gross 
national product. In Hong Kong, stock market returns are unidirectionally ‘caused’ by 
the call money rate and the exchange rate but unidirectionally influenced its private 
consumption. There is unidirectional causality from stock returns to the exchange rate 
but from industrial production to stock returns in Malaysia. These findings are consistent 
with several studies 202 and they may suggest that stock returns in Australia, Hong Kong 
and Malaysia indeed respond to monetary variables and they also reflect forecasts of 
future output.
On the other hand, stock returns in Thailand are unidirectionally ‘caused’ by the 
exchange rate and unidirectionally influenced its call money rate and term structure. This 
indicates the importance of monetary variables in the Thai market.
Secondly, stock returns in Japan, Korea and Taiwan are unidirectionally ‘caused’ 
by their macroeconomic fundamentals, but with no influence on their macroeconomic 
fundamentals. In Japan, stock returns have no unidirectional influence onmacroeconomic 
fundamentals and is only unidirectionally ‘caused’ by the yield on government long-term 
bonds and the corporate bond rate. In Korea there is only unidirectional causality from 
the exchange rate, call money rate, corporate bond rate and the term structure to stock
202 See section 5.3.1.
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returns. In Taiwan, stock returns are unidirectionally 4 caused’ by the money supply, 
exchange rate, yield of government long-term bonds, corporate bond rate, default risk 
premium and trade balance ratio. These findings may suggest that stock returns in Japan, 
Korea and Taiwan only respond to monetary variables. In addition, import and export 
performance also influences the Taiwanese market.
The third group, as in the case of Singapore, shows that there is no ‘causal’ 
relationship between the stock market and macroeconomic variables. This may indicate 
that Singapore is independent of its macroeconomic variables in the causal analyses.
1 7 7
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5.4-2 
Hong 
K
ong: 
Pairwise 
G
ranger Causality 
T
ests
Indicates 
significance 
at 5% 
level (reject Ho: y 
(or x) 
does 
not G
ranger Cause 
x 
(or y)).
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5.4-3 
Japan: 
Pairwise 
G
ranger Causality 
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Indicates 
significance 
at 5% 
level (reject Ho: y 
(or x) does 
not G
ranger Cause 
x 
(or y)).
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5.4-4 
K
orea: 
Pairwise 
G
ranger Causality 
T
ests
Indicates 
significance 
at 5% 
level (reject Ho: y 
(or x) does 
not G
ranger Cause 
x 
(or y)).
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5.4-5 
M
alaysia: 
Pairwise 
G
ranger Causality 
T
ests
Indicates 
significance 
at 5% 
level (reject Ho: y 
(or x) does 
not G
ranger Cause 
x 
(or y)).
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5.4-6 
Singapore: 
Pairwise 
G
ranger Causality 
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indicates 
significance 
at 5% 
level (reject 
Ho: y 
(orx) does 
not G
ranger Cause 
x 
(or y)).
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5.5 Conclusion
This chapter adopts Granger Causality analysis to investigate the relationship 
between eight Asia-Pacific stock markets and their macroeconomic fundamentals 
including money supply, inflation, exchange rate, call money rate, yield on government 
bonds, corporate bond rate, term structure, default risk premium, industrial production, 
trade balance, gross national product, and private consumption.
The findings show that the exchange rate and corporate bond yield appear to 
have Granger-caused stock returns in most of the stock markets in the Asia-Pacific 
region rather than other macroeconomic variables while inflation, money supply and the 
trade balance do not Granger-cause stock returns. In short, the results are consistent with 
the view that stock returns only respond to monetary variables. However, this study also 
finds that most of the macroeconomic fundamentals in most of the Asia-Pacific countries 
are not predictors of stock returns, and hence, information captured in these stock 
markets do not reflect changes in the macroeconomic variables.
The overall conclusion is that much of the movement in Asian-Pacific stock 
markets appears to be quite independent of changes in fundamental economic conditions 
regardless of financial liberalization. Hence, one possible implication is that stock 
markets in the Asia-Pacific region do not satisfy the criteria for full informational
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efficiency 203 and this may be evidence that Asia-Pacific stock markets are subject to 
speculative bubbles and fads as mentioned ear Her in the chapter.
203 See Fama (1991) and section 2.2.1.
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Chapter 6 Conclusion
6.1 Summary and Conclusion
The spectacle of price collapses around the world in the stock market crash of 
October 1987 and the rapid development of emerging stock markets (e.g. in the Asia- 
Pacific region) raise issues about the gains horn risk-diversification, market 
integration and the effect of financial liberalization.
Indeed, a review of the existing literature (ch. 2) shows that co-movements exist 
among the world's major stock markets and that, in a limited sense, these markets 
seem to have been moving toward integration since the late 1980s. Yet research also 
finds that stock markets within some regions, such as the Nordic-region (Mathur and 
Subrahmanyam, 1992) or the Asia's NIEs (Chowdhury, 1994), are less than fully 
integrated. This implies that the existence of emerging markets is beneficial for 
diversification from developed markets and within regional emerging markets 
themselves.
As far as financial liberalization is concerned (ch. 1), Asia-Pacific stock markets 
prior to the 1980s were underdeveloped and played a minor role in intermediating 
funds. During the 1980s, many countries in the region liberalized their financial systems. 
Among them, Hong Kong was the first fully liberalized market, followed by Australia, 
Malaysia and Singapore. Japan and Thailand are both fully liberalized with few
188
exceptions. Unlike Japan, Thailand started its financial liberalization relatively late, but 
at a faster pace and to a greater degree than other countries in the region. Similar to 
Thailand, Taiwan has exhibited a relatively fast pace of financial liberalization. Thus 
Taiwan, as well as Korea with its slow pace of financial liberalization, both started 
financial liberalization very late and are now substantially open but not completely 
liberalized.
In attempting to address the above issues, this study investigated the existence of 
inter-relationships among Asia-Pacific stock markets (chs. 3 and 4) and examined the 
‘causal’ relationships between individual stock markets and macroeconomic 
fundamentals within the Asia-Pacific region (ch. 5). Additionally, in order to 
investigate the effects of a major international event, such as the Octoberl987 crash, 
as well as national evens, such as financial liberalization, on these regional stock 
markets, the data set in this study was divided into two sub-periods. The study 
identified the first sub-period as a period when most Asia-Pacific stock markets were 
less accessible to foreign investors and the second sub-period as a period with a 
higher level of financial liberalization. The two sub-periods also correspond to the 
pre-and post- financial crash of October 1987.
The empirical investigations of this study, however, suggest that financial 
liberalization has enhanced the inter-relationships among Asia-Pacific stock markets and 
that high capital controls account for instances of low interactions and vice versa. The
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evidence in this study also shows that the effects of a shock to stock markets are 
completed within two days, indicating that stock markets adjust quickly, but not 
instantaneously, to all relevant information in the Asia-Pacific region Moreover, this 
study also finds that Japan and Hong Kong are the most influential markets in terms of 
their effects on other markets within the region
An interesting finding was the existence of high correlation but no cointegration in 
the second sub-period. It indicates that the absence of cointegration may simply rule out 
the existence of a long-run equilibrium tending relationship, but it does not invalidate 
any short-run relationships which may arise due to profit-seeking opportunities in 
transactions. However, an alternative interpretation of this finding is that, according to 
the traditional definition of market efficiency, after a period of financial deregulation 
Asia-Pacific stock markets move closely in the short-term and eventually increase their 
market efficiency in the long-term.
Next this study searched for the effects of macroeconomic fundamentals on 
domestic stock markets. The results from the existing literature on the relationship of 
stock markets to fundamental economic activities in the Asia-Pacific region have not 
been conclusive. One counter argument is that the stock markets in the Asia-Pacific 
region are much smaller in size as compared to the developed markets (such as the 
US), hence, they may be more vulnerable to speculative bubbles and fads. If so, then 
the stock markets in Asia-Pacific countries may not be tied to fundamentals. Indeed,
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the results of this study are consistent with this view. As evidence, the empirical 
finding shows that most of the macroeconomic fundamentals are not the predictors of 
stock returns and that information captured in the stock market does not reflect changes 
in macroeconomic fundamentals.
Overall, this study reaches three important conclusions:
First, the results suggest that not only has financial liberalization enhanced the 
interactions between stock markets, but importantly, the degree of financial liberalization 
may have an impact on the role and interaction of Asia-Pacific stock markets.
Second, the result of the absence of cointegration may simply rule out the 
existence of a long-run equilibrium tending relationship, but does not invalidate any 
short-run relationships which may arise due to profit-seeking opportunities in 
transactions. Hence, as far as the surge of equity investment flows into Asia-Pacific 
stock markets due to financial liberalization is concerned, this study suggests that 
diversification within the region by short-term investors would not have been a strongly 
beneficial strategy, but long-term investment would have been.
Third, much of the movement in Asia-Pacific stock markets appears to be quite 
independent of changes in fundamental economic conditions. Hence, one possible 
implication is that stock markets in the region do not satisfy the criteria for full 
informational efficiency205 and it may be evidence that Asia-Pacific stock markets are
205 See Fama (1991) and section 2.2.1.
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subject to speculative bubbles and fads.
The turbulence in Asia-Pacific countries in October 1997 suggests that Asia-Pacific 
stock markets can be expected to be more vulnerable to external shocks as capital 
inflows continue to increase, particularly short-term speculative activities. Hence, the 
conclusions of this study are crucial to urging Asia-Pacific countries to set up regulations 
or formulate policies regarding capital flows both to and out of their countries.
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6.2 Discussion and Future Research
This study has attempted to investigate stock market integration, as well as stock 
returns and macroeconomic fundamentals within the Asia-Pacific region. However, 
some issues are left unanswered by this study. The first one relates to the stock market 
data. The others imply widening and deepening the scope of stock markets coverage. 
This section, therefore, provides a brief discussion of these issues.
One limitation faced by this study, and several others involoving Asia-Pacific 
finance research, is the lack of high quality, comprehensive data.206 The data limitation is 
a particular problem for Chapter 5 on stock returns and macroeconomic fundamental 
analysis.207 Although the Granger Causality approach adopted in that chapter can detect 
the pairwise ‘causal’ relationships between stock returns and macroeconomic 
fundamentals, it is difficult to regard it as a fully- fledged alternative to a more formal 
asset pricing approach because of some of the shortcomings. Previous studies on 
relationships between stock markets and economic variables concerned developed 
markets, such as the US market, where high quality data are available and the multi­
factor model, such as the APT model, were applied.208 It is suggested that the multi-
206 For example, lack of daily exchange rate index, as well as some macroeconomic fundamentals are in 
different frequencies or not available in most of the Asia-Pacific countries.
207 Since most macroeconomic variables in Asia-Pacific countries are either not available or in different 
frequencies, Chapter 5 only applies pairwise Granger Causality tests rather than multi-factor models, such 
as APT model.
208 See Chapter 2 for detail discussion on multi-factor model and other relative literature.
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factor APT model should be applied in future research related to stock returns and 
macroeconomic fundamentals if improvement can be made in the quality of data for 
Asia-Pacific countries.
As one of the objectives was to investigate interactions within regional markets, this 
study has only focused on stock markets within the Asia-Pacific region and it has 
ignored inter-relationships between Asia-Pacific markets and with stock markets outside 
the region. Hence, to detect market integration in the global context, this study could be 
developed further as follows: Firstly, further research could investigate whether large 
capital flows into the Asia-Pacific region, especially from developed countries, are 
reflected in these stock markets. One possible way to examine the issue is that the tests 
in both Chapter 3 and 4 on interrelationships among stock markets could be expanded 
further by including data sets from other developed stock markets (e.g. the US) and other 
emerging or developing stock markets. Secondly, research could be pursued to show 
how stocks are priced globally and to test whether stock markets are integrated 
regionally or internationally. Chapter 5 on stock returns and macroeconomic 
fundamentals can be improved further by applying international arbitrage pricing theory 
(IAPT). Thus, it is possible to examine both the impacts of other stock markets and 
domestic macroeconomic variables on individual stock markets in an IAPT model. 
Finally, this study has not investigated the dynamic interactions between changes in 
direct or indirect barriers to investment and market returns. In future work, approaches
194
incorporating global and domestic factors jointly with quantitative indicators of direct or 
indirect barriers to investment should be explored.
Overall, the crash of 1987 and the turbulence in Asia-Pacific countries in October 
1997 may suggest that market behavior may be self-fulfilling and therefore divorced 
from standard economic considerations of valuation. In short, these events were caused 
by the bursting of speculative price bubbles. Having recognized the current situation of 
Asia-Pacific stock markets, one area for future research comes to mind. That is: to test 
the effects of speculation on the stability of the stock market. One suggestion is to test 
whether speculative activity and volatility are significantly related. Alternatively, one 
may examine market crises using macroeconomic variables to extract a measure of 
relative speculative behavior.
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Appendix 1 A Chronology of Financial Liberalization
1970
1971
1972
1973
in Asia-Pacific Countries
Singapore * Entry of foreign banks into Singapore is liberalized.
Australia * Banks allowed to act in foreign exchange market as
principals, rather than as agent of central bank.
* Surveillance by Reserve Bank of capital inflows.
Japan * Book Entry Clearing System for stocks introduced.
Australia * Interest rate restrictions lifted on large overdrafts. Embargo
on foreign borrowings of less than two years. 
Constraints on overseas borrowings in Australia lifted. 
VDRs (variable deposit requirements) introduced 
requiring a non-interest bearing deposit equal to one 
quarter of foreign borrowing to be lodged with the 
Reserve Bank.
Hong Kong * Most control on capital flows are lifted.
* Exchange controls are abolished.
Korea * Investment and finance companies established for
absorbing open-market fund.
Malaysia * Interest rate ceilings on commercial bank deposits with
maturity exceeding one year are lifted.
Singapore * 20 percent liquidity ratio for Asia currency unit (ACU)
is abolished.
Australia * Interest rate restrictions lifted on large CDs.
Japan * Yen-based foreign bonds listed for the first time.
* Foreign Stock Section opened.
Malaysia * Interest rate ceilings on all finance company deposits are
lifted.
* Discount rates for treasury bills are determined by open
tender in the money market.
* With the termination of currency interchangeability
between Malaysia and Singapore, the Stock Exchange 
of Malaysia is split into the Kuala Lumpur Stock 
Exchange and the Stock Exchange of Singapore, 
although many Malaysian companes continue to be 
listed on the stock Exchange of Singapore, and vice 
versa.
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1974
1975
1976
Singapore
* Exchange controls abolished.
* The Malaysian ringgit is allowed to float.
* Stock Exchange of Singapore (SES) opens.
* Dealings in the gold market are completely liberalized to
allow resident participation.
* Offshore banking licenses are issued to seven foreign
banks.
* Corporate tax of ACU on interest earnings from overseas
loans is reduced to 10 percent from 40 percent.
* Interest received by non-resident holders of approved
Asian dollar bonds is exempted from tax.
Australia * Financial Corporations Act became operative.
* Select Committee on Securities and Exchange publishes
five-volume report documenting unsatisfactory nature 
of new issue market, company reporting and the 
securities industry.
* VDRs Successively lowered and then dropped; and
restrictions on foreign inflows relaxed.
Hong Kong * The Hong Kong dollar was allowed to float freely.
Japan * Market Information System (MIS) put into operation.
Malaysia * Interest rate restrictions abolished on finance companies.
Japan * Abolition of Bank of Japan guideline on loan rates.
Malaysia * No limitation on capital flows as long as they are not
financed by local borrowing in Malaysia.
Singapore * Cartel system of determining interest rates is abolished.
Bank are free to quote their own rates of interest.
Thailand * Securities Exchange of Thailand begins trading.
Australia * Australian Savings Bond (ASBs) replace Special Bonds.
* Australian dollars devalued; ‘flexible peg’ exchange rate 
system adopted. Australians permitted to trade in gold.
Hong Kong * The Securities (Stock Exchange Listing) Rule introduced.
Japan * Preexisting government-bond repurchase market (the
gensaki market) officially recognized.
Singapore * Nonresident deposits with ACUs and approved Asian
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dollar bonds held by nonresidents are exempted from 
Singapore estate duty.
Taiwan * Establishment of a bill-exchange market.
1977
1978
1979
Australia * Restoration of restraints on capital inflows, VDR restored
and set at one-quarter. Later in the year, these measures 
were reversed.
Japan * Ad valorem brokerage commission system introduced.
Singapore * ASEAN Preferential Trading Arrangement is formed.
Australia
Hong Kong 
Japan
Malaysia
Singapore
* Further relaxation of constraints on foreign borrowing and
investment.
* Stamp duty on securities dealing is reduced.
* Medium-term government bonds sold on a bidding basis;
bank of Japan to purchase government bonds from 
syndicate members on a bidding basis.
* Most interest rate restrictions (informal restrictions on
prime lending rates and formal restrictions on rates for 
priority sections were retained) abolished; new money 
market instruments -  banker’s acceptances and CDs -  
introduced.
* Exchange control is completely liberalized. Residents are
free to borrow and lend in all currencies as well as deal 
freely in foreign exchange.
* Gold Exchange of Singapore begins operations as the first
gold futures market in the Asia-Pacific region.
Australia * Campbell Committee established.
* Interest rates fixtures traded. Banks enter hedge market.
* Tender system for Treasury notes introduced.
Japan * Introduction of large-denomination certificates of deposit.
Bank allowed to issue large CDs at competitive interest 
rates.
Malaysia * Negotiable certificates of deposit and bankeer’s acceptance
are introduced.
Singapore * Income earned from offshore general reinsurance business
is granted a 10 percent concessionary tax rate.
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Thailand * Security-repurchase market established.
1980
1981
Australia * Relaxation of controls on foreign portfolio investments.
* Treasury bonds sales on tap instead of by periodic issues.
* Banks permitted to have 60 percent share in merchant
banks (previously 30 percent).
* Ceilings lifted on bank deposit rates but controls on
maturities remain.
* First cash management trust established.
* The Stock Exchange of Hong Kong Ltd. is incorporated.
* The Stock Exchanges Unification Ordinance 1980 is 
passed by the Legislative Council.
* Restrictions on international capital flows abolished.
* Preexisting government and corporate bond repurchase
markets officially recognized.
* Korean won changed from being pegged to the US dollar
to a managed float.
Singapore * Stamp duty on ACUs offshore loan agreements and Asian
dollar bond certificates is abolished.
Thailand * Interest rate ceilings for financial institutions freed from 15
percent limit imposed by usury law.
Hong Kong
Japan
Korea
Australia * Restrictions on overseas investment in equities or real
estate removed.
* Australia Bank established (first new bank licenced for
more than half a century).
* Final Report of Campbell Committee.
Japan * All provisions of the new banking law are, in principle,
applied to foreign banks.
Korea * Commercial paper markets established.
Singapore * Monitoring of the Singapore dollar against a trade-
weighted basket of currencies is initiated with inflation 
as the policy target.
* 487 protective duty rates are lowered to 5 percent from 15
percent.
1982 Australia * Trading and savings banks given more freedom in liability 
199
1983
1984
management. End of quantitative controls on bank 
lending.
* Savings bank’s portfolio constraints eased.
* Tender system for Treasury bonds.
Japan * TSE constitutional provisions against foreign
membership deleted.
Korea * Nationwide commercial banks denationalized.
* General credit restrictions abolished.
* Preferential interest rates on export credits abolished.
* Entries for investment and finance companies as well as
mutual credit cooperatives liberalized.
Malaysia * Informal restrictions on the prime rate abolished.
Australia * Australian dollar floated
* Martin Review Group appointed by Hawke government to
assess Campbell Report.
* All the controls on international transactions are lifted. 
Hong Kong * The Hong Kong dollar has been pegged to the US dollar,
the intervention currrency, at the rate of HK$ 7.8 per 
US$ 1.
Malaysia * The Islamic Banking Act of 1983 allows the establishment
of Bank Islam Malaysia Berhad.
* Non-interest-bearing government investment certificates
are introduced.
* Commercial banks and finance companies are required to
declare a base lending rate based on their costs of funds; 
actual lending rates must be anchored to the base 
lending rate.
Australia * Term restrictions on time deposits at banks abolished.
* Portfolio restrictions on life insurance companies and
pension funds also abolished.
* Authorization of non-bank dealers in foreign exchange
instituted.
Japan * Expanded Euroyen activity authorized.
* The 1984 Yen/Dollar Agreement provided further impetus
to remove barriers to international capital flows.
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1985
Korea
Singapore
Thailand
* Differentiating bank interest rates introduced within a band
* Interest rate restrictions on interbank lending abolished.
* Unguaranteed corporate bonds issued.
* Banks allowed to issue CDs.
* Cash management accounts introduced for investment and
finance companies.
* Singapore International Monetary Exchange (SIMEX)
introduces trading in the International Gold Futures 
Contract.
* Financial futures trading is launched with a mutual offset
link between the SIMEX and the Chicago Mercantile 
Exchange.
* ACUs are allowed to issue negotiable certificates of
deposit denominated in Japanese yen.
* Restrictions on bank lending rates reimposed.
* Ceilings for loans to priority sections lowered and ceiling
for nonpriority sectors raised.
* Limits established on net foreign liability position for
banks.
* General credit restrictions abolished.
Australia * Monetary targets abolished.
* Interest rate ceilings lifted on most types of small loans by
banks.
* Sixteen foreign banks invited to establish banking
operations.
Japan * Yen-dominated banker’s acceptance market established.
* Introduction of large-denomination money market
certificates.
* Deregulation of large-denomination time deposits.
Korea * Foreign banks allowed to make use of central bank
rediscount for export financing.
Malaysia * Owing to tight liquidity conditions, the interest rates on
commercial bank and finance company deposits with a 
maturity of up to one year must be pegged to the deposit 
rate of the two lead domestic banks.
Taiwan * Banks allowed to set own prime lending rates within range
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established by the central bank.
Thailand * The baht interbank offered rate (BIBOR) is introduced. 
* Registration of foreign borrowing required.
1986
1987
Australia * Announcement that SRDs are to be phased out.
* Reserve asset ratio for savings banks reduced.
Korea * Issue rates on certificates of deposit, guaranteed corporate
bonds, and financial debentures freed.
Singapore * Operational Headquarters Incentive Scheme to encourage
multinational corporations to locate regional 
headquarters in Singapore is initiated.
* The Central Provident Fund Approved Investments
Scheme came into effect. Under the scheme, up to 20% 
of investible saving can be invested in approved trustee 
shares, stocks, unit trusts and gold.
* The Securities Industry Act and Regulations 1986 came
into effect.
Australia * Reserve asset ratio of savings banks reduced to 13 percent.
* Australia Stock Exchange commences operations.
* Insurance and Superannuation Commission established. 
Hong Kong * The trading restrictions in connection with bank-related
brokers are relaxed.
Malaysia * Commercial bank base lending rates must not exceed that
of the two lead banks by more than 0.5 percentage point. 
Finance companies are subject to similar guidelines.
* Cagamas, the national mortagage corporation, issues its
first mortagage-backed bonds.
Singapore * SES allows foreign entities to own up to 49 percent of the
share capital of local stockbroking companies.
* Foreign shareholders may be allowed to increase their
shareholdings to 70 percent after three years.
Taiwan * Exchange control on current account of the balance of
payments is completely abolished. Exchange control on 
capital account is limited only to large transactions. Yet 
remittance of money into Taiwan is still subject to 
control.
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1988
1989
Thailand * The requirement that at least 30 percent of initial public 
offering shares on the SET must be held by small 
shareholders is removed.
* A “foreign board” is established on the SET.
Malaysia * The Second Board on the Kuala Lumpur Stock Exchange
is launched, enabling the listing of smaller companies. 
Singapore * Tax exemption is granted on interest received from
investments in Asian dollar bonds by nonresidents even 
if they carry on a business or have permanent 
establishments in Singapore.
* Tax exemption is granted on income derived from unit
trusts that are domiciled in Singapore and owned by 
nonresidents provided they are managed by approved 
fund managers in Singapore,
Australia * Amendments to Banking Act eliminates distinction
between trading and savings banks and empowers 
Reserve Bank’s prudential supervision.
Hong Kong * The All Ordinaries Index is launched by the Exchange.
* The new Securities and Futures Commission (SFC) is
formally established.
Japan * New short-term prime-rate-related average cost of funds
Introduced.
* Introduction of smaller-denomination money market
certificates.
* Deregulation of large denomination time deposits and
money market certificates.
Malaysia * Two-tier liquid asset ratio requirements are abolished for
Finance companies. Repurchase agreements are added 
to the list of eligible liabilities and thereby become 
subject to the statutory reserve requirement and the 
minimum liquidity ratio.
* Bank Negara Malaysia issues guidelines on the operation
of the corporate bond and promissory note markets.
* A principal dealer system for government securities is
introduced.
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1990
* Non-trade-related swap transactions undertaken with
offshore banks are subject to a daily limit.
* The statutory reserve requirement is realigned to a
uniform 4.5 percent for commercial banks and finance 
companies.
* The weighted risk asset approach of the Bank for
International Settlements is introduced as the uniform 
Method of capital adequacy assessment.
* Commercial and merchant banks are allowed limited
participation in several initial public offerings and 
privatizations.
* The banking and Financial Institutions Act of 1989 places
all banking institutions under the supervision of Bank 
Negara Malaysia.
Singapore * Withholding tax is exempted on swap transactions
denominated in currencies other than Singapore dollars 
provided the transactions are carried out between ACUs 
and nonresidents.
* Singapore becomes one of the founding members of the
Asia-Pacific Economic Cooperation Forum (APEC). 
Taiwan * The New Bank Act 1989 came into force.
* Both local and foreign banks are allowed to set their own
deposit and lending rates freely according to their 
funding cost
Thailand * Interest rate ceilings on time deposits with maturity
exceeding one year are abolished.
Hong Kong * The minimum brokerage for each securities transaction 
traded on the Exchange is raised from HK$ 25 to HK$ 
50. The Minimum commission rate of 0.25 % for stock 
broking is maintained.
Korea * The exchange rate system based on market average rates
introducted.
Malaysia * Larger finance companies are allowed to issue negotiable
certificates of deposit.
* Two-tier liquid asset ratio requirements are abolished for
commercial banks.
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1991
* The Labuan International Offshore Financial Centre
establishes a favorable tax environment, confidentiality 
rules, and no exchange controls for the conduct of 
international business activities in banking, insurance, 
corporate funding, investment and trust management, 
professional services, and other related activities.
* Financial institutions engage primarily in foreign currency
business for residents and nonresidents.
Singapore * Monetary Authority of Singapore (MAS) raises the ceiling
on foreign ownership of shares in local banks to 40 
percent from 20 percent.
Thailand * Thailand accepts obligations under the IMF’s Article VIII,
* Exchange controls on all current account transactions are
liberalized.
Australia * Restrictions on borrowings in Australia by foreign
governments lifted.
* Australian Securities Commission replaces National
Companies and Securities Commission.
* Martin Committee Report into Banking and Deregulation. 
Hong Kong * The Securities (Disclosure of Interests) Ordinance came
into force.
Korea * The Government announced “the four stage interest rate
deregulation plan”.
* Foreigners are allowed to purchase listed domestic stocks
to the extent shares had been converted from overseas 
CB’s.
Malaysia * Commercial banks and finance companies may declar their
own base lending rates based on their own costs of 
funds. An institution may not lend at a rate below its 
base lending rate (except for loans with interest rates 
prescribed by Bank N egara Malaysia, such as low-cost 
housing loans), and the Maximum spread between the 
declared base lending rate and actual lending rates is 4 
percentage points,
* All outstanding ringgit received through swap transactions
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with, and direct borrowings from, nonresidents 
(including offshore banks) are included in the eligible 
liability base.
* Interbank borrowing limits on finance companies
participating in the interbank money market are lifted.
* Deposit-taking activities of finance companies and
merchant banks are expanded.
* Discount houses are permitted to invest, trade, underwrite,
and manage issues of eligible private debt securities, as 
approved by Bank Negara Malaysia.
Thailand * Individuals and companies are permitted to open limited 
Foreign currency accounts for direct investment 
purpose.
* Investment funds, dividends, and loan repayments may be
freely repatriated.
* Purchases of foreign property and securities by residents,
and large foreign direct investments or loans by 
residents to foreign affiliates still require central bank 
approval.
* The SET introduces a fully computerized trading system to
replace its floor trading system.
* The reserve requirement ratio is replaced by the liquidity
ratio: banks must still maintain at least 7 percent of 
deposits in securities and cash, but the definition of 
“securities” is broadened to include nongovernment 
securites.
1992 Australia * ‘One Nation’ Policy package includes a proposal to permit
foreign banks the option of operating as branches; 
applications by established locally incorporated 
subsidiaries to covert to branches would be considered.
* Formation of the council of Financial Supervisors to
coordinate the activities of the major supervisory 
authorities; members comprise Reserve Bank, the 
Insurance and Superannuation Commission, the 
Australian Securities Commission, and the Australian 
Financial Institutions Commission.
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Hong Kong
Japan
Korea
Malaysia
Singapore
Thailand
* The compulsory Broker’s fidelity Insurance Scheme came
into effect.
* Introduction of saving deposits at free, floating interest
rates.
* Foreign investors have been allowed to purchase domestic
securities directly, but their holdings are still limited to a 
pre-determined ceiling of 10 percent.
* Rating Agency Malaysia Berhad is established to rate debt
issues by corporations.
* Non-trade-related swaps with all foreign customers are
subjects to a daily limit.
* Trading on the Kuala Lumpur Stock Exchange becomes
fully automated.
* Stock Exchange of Singapore (SES) grants memberships to
Seven foreign brokerage houses, allowing them to trade 
directly on the local market.
* MAS raises the Singapore dollar lending limit for offshore
banks to s$70 million from s$50 million.
* The preferential tax rate for listed companies is removed.
* The mutual fund industry is deregulated, and licenses are
granted to seven new fund management companies.
* Finance companies are authorized to act as selling agents
for government bonds; to provide economic, financial, 
and investment information services; to advise 
companies seeking listing on the SET.
* Commercial bank activities are expanded to include
issuance, underwriting, and distribution of debt 
securities, trading of debt securities, and acting as 
supervisors and selling agents for mutual funds and 
securities registrars.
* The Securities and Exchange Act (SEA) establishes the
Securities and Exchange Commission (SEC) and 
defines rules, procedures, and supervision for each type 
of securities business, including private funds 
management. The SEA also allows limited and public
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companies to issue debt instruments with the approval 
of the SEC.
* Celings on saving deposit rates and all lending rates are
abolished.
* A scripless clearing and settlement systme is introduced on
the SET.
1993 Hong Kong * The Hong Kong Monetary Authority released a seven-
point recommendation as reference for lending banks 
after reviewing the report on the impact of subscription 
for new issues on Hong Kong’s financial system.
Japan * Deregulation of smaller time deposits and money market
certificates.
Malaysia * Bank Negara Malaysia bills are introduced.
* The Securities Commission is established as the primary
regulator and supervisor of securities markets.
* The interest-ftee banking scheme is launched.
Singapore * SES launches options trading with the established of a
scrip bank.
* Common Effective Preferential Tariff (CEPT) scheme for
the ASEAN free trade area is initiated.
Thailand * The Bangkok International Banking Facilities are
established. Participants may provide three types of 
services: banking to nonresidents in foreign currencies 
and baht, banking to domestic residents in foreign 
currency only, and international financial and 
investment banking services.
* The requirement that banks must hold a proportion of their
deposits in government and other eligible bonds before 
opening new branches is abolished.
* The Thai Rating and Information Service is established.
* Each bank is required to declare a minimum lending 
rate, which is the rate on term credits to prime 
customers. Banks are also required to declare rates for 
general and large depositors.
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1994 Hong Kong * The Stamp Duty (Amendment) (No.2) Bill 1994 extended
relief from stamp duty for stock borrowing and lending 
activities and raised the maximum borrowing period 
from 14 days to 12 months.
Japan * Deregulation of all deposits except demand deposits.
* Partial deregulation of brokerage commission is effected.
Korea * The interest rate are deregulated for short-term deposits
And loans eligible for the Bank of Korea rediscount.
* The money market is expanded by the introduction of
commercial papers with varying maturities and allowing 
short-term financing companies to deal in the foreign 
exchange business.
Malaysia * The two tier regulatory system allows larger commercial
banks to engage in selected new activities (such as the 
operation of foreign currency accounts for exporters) 
and to conduct selected aspects of their operations under 
a more liberal regulatory environment.
Thailand * The Bond Dealers Club is founded as an officially
sanctioned, but privately run, trading system operating 
under an established code of conduct and standardized 
dealing and settlement procedures.
1995 Australia * Life Insurance Act 1995 comes into force.
Malaysia * The formula used by commercial banks and finance
companies to calculate their base lending rates is 
revised to better reflect the underlying costs of funds; 
and institution may not lend at a rate above its base 
lending rate.
* The Kuala Lumpur Options and Financial Futures
Exchange commences trading in stock index futures. 
Thailand * Weekly auctions of Bank of Thailand bonds are introduced.
* The Bangkok Stock Dealing Center is established as an
over-the-counter market to provide capital to nonlisted 
companies.
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1996 Australia * Wallis Inquiry into Australian financial system begins.
* The rules to allow foreign domiciled banks to issue, in their
own name, securities on the wholesale capital market 
are liberalized. Such securities must be in amounts of 
not less than A$ 500,000, and must indicate that they 
are being issued by a bank is not authorized under the 
Banking Act.
Japan * The amount of overseas deposits by residents, which are
not restricted, was raised to 200 million Japanese yen. 
Korea * The prescription of currency requirements applicable to
foreign currencies were abolished.
* Deposits overseas in won are allowed within the ceiling on
the amount of won that can be carried out when 
traveling abroad. Also, residents were allowed to 
purchase and sell won, within the ceiling on the amount 
of won that can be carried out when traveling abroad, at 
both the domestic foreign exchange banks overseas and 
at branches and subsidiaries of foreign banks.
* The limit on the amount of foreign currency that can be
held abroad by general trading companies was raised to 
50% with the maximum of $500 million of the trading 
value from 30% with the maximum of $300 million.
* The ceilings on securities investments by residents were
abolished.
* The issuance of deferred recipts by foreign companies was
allowed.
* Stock index futures began to be tradedd on the existing
stock exchange, and non residents’ access to the market 
was allowed within a limit of 15%.
* The ceiling on export advances for large enterprises was
raised to 15% of the export value of the previous year 
from 10%.
Malaysia * The Malaysia Monetary Exchange commences trading in 
interest rate futures.
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* Short selling of selected stocks is permitted on the Kula
Lumpur Stock Exchange.
* The maximum overnight limit for export accounts was
increased to $ 10 million from $5 million.
Singapore * Nonresident firms were permitted to list on the stock
market and to issue bonds in domestic currency, 
provided that 35% of their revenue is locally generated 
and their regional headquarters and senior management 
are based in Singapore.
Taiwan * The ceiling on both the inward and outward foreign
exchange remittances in the case of a local company 
from US$ 10 million to US$ 20 million per year.
* Foreign investors are allowed to open their New Taiwan
Dollar accounts for stock trading by authorizing a 
representative to open the account.
* The ceiling on total foreign investments in any listed
corporation’s shares are raised from 15% to 20%.
* The restriction that prevented on foreigners and overseas
Chinese from lending sums of money to a local 
enterprise that exceeded three times the capital which 
they had invested in that enterprise are abolished.
* Authorized foreign exchange banks were allowed to offer
foreign currency derivatives in the OTC market as well 
as foreign currency equity (index) swaps.
* The ceiling for investment in the shares of a listed
company by a single foreign investor is raised to 10 % 
and by foreign investors as a whole is raised to 25%.
* The ceiling on investment in the Taiwan stock market by
each qualified foreign institutional investor from US$ 
400 million to US$ 600 million.
Thailand * Short-term offshore borrowing by financial institutions is 
subject to a 7 percent liquidity requirement.
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1997 Australia * The blanket prohibition on a foreign takeover of any of the
major banks was removed.
Korea * The total quantitative ceilings on the issuance of foreign-
major banks was removed.
currency-denominated securities abroad were raised.
* The exchange rate of the won was allowed to float freely.
* The debt limits on corporations making overseas direct
investments, whereby 20% of investments exceeding 
$100 million had to be financed by a firm’s own capital, 
were abolished.
Malaysia * Restrictions were imposed requiring banks to limit
outstanding noncommercial-related ringgit offer side 
swap transactions to $2 million a foreign customer. 
Taiwan * The regulation that set a ceiling on the foreign liabilities
that could be held by authorized foreign exchange banks 
was abolished.
* The ceilings on the inward and outward foreign exchange
remittances in the case of a local company were raised 
from US$ 20 million to US$ 50 millionn per year.
* The ceilings on the proportions of the listed shares in any
local company that could be held by any single foreign 
institutional investor and by all foreign institutional 
investors together were raised from 10% and 25% to 
15% and 30%, respectively.
Thailand ^Temporary limits on outright forward transactions in baht
with nonresidents and on the selling of baht spot to 
nonresidents were imposed.
* The exchange rate of the baht was allowed to float freely,
and a two-tier currency market was introduced.
* The BOT introduced a series of measures to limit capital
inflows.
* The BOT limited transactions with nonresidents that could
facilitate the build-up of baht positions in the offshore 
market, including direct loans, overdrafts, currency 
swaps, interest rate swaps, forward rate agreements, 
currency options, and interest rate options.
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1998 Australia 
Japan
Korea
Thailand
* The open foreign exchange position limits on authorized
foreign dealers was removed.
* The prior notice requirement for outward investments by
residents was abolished. However, the requirement will 
still apply to direct investments in a limited number of 
industries, such as the manufacture of arms and 
fisheries.
* The prior notice requirement for portfolio investments by
residents and nonresidents was abolished.
* The regulations on usage of long-term loans with
maturities of over five years that are brought into the 
country by foreign manufacturers were abolished.
* The two-tier foreign exchange market was unified.
Sources: IMF’s Exchange Arrangements and Exchange Restrictions, various issues;
EIU’s Financial Foreign Operation: Asia, various issues; and each 
country’s Central Bank’s Annual Report, various issues.
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Appendix 2 Impulse Response (Generalised and 
Othogonalised) for sub-period 2: Results from Using
MicroFit4.0
Generalised Impulse R esponses to one SE shock in the equation for
Australia
O.OIOt
0.008
0.002
0.000
- 0.002
Days
/  Australia 
/  Hong Kong 
Japan 
/  Korea 
/  Malaysia 
Singapore 
/  Thailand 
/  Taiwan
Orthogonallsed Impulse R esponses to one SE shock In the equation for
Australia
O.OIOt
0.008
0.006-:
0.004
0 .002- -
0.000
- 0.002
Days
y  Australia 
/  Hong kong 
Japan 
/  Korea 
/  Malaysia 
Singapore 
/  Thailand 
/  Taiwan
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Generalised Impulse R esponses to one SE shock in the equation for
Hong Kong
0.015
0.010-
0.005-
0.000
y Australia
y Hong Kong
y Japan
y Korea
y Malaysia
Singapore
y Thailand
y Taiwan
Days
Orthogonalised Impulse R esponses to one SE shock in the equation for
Hong Kong
0.010-
0.005-
0.000
Days
y  Australia 
y Hong Kong 
y Japan 
y  Korea 
y Malaysia 
Singapore 
y  Thailand 
y Taiwan
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Generalised Impulse R esponses to one SE shock in the equation for
Japan
0.015
0.0HP
0.005'
0.000
-0.005-
Days
Australia
Hong Kong
Japan
Korea
Malaysia
Singapore
Thailand
/* Taiwan
Orthogonalised Impulse R esponses to one SE shock in the equation for
Japan
0.015t
0.010
0.005
0.000
-0.005
Days
✓ Australia
Hong Kong
Japan
Korea
Malaysia
Singapore
s Thailand
Taiwan
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G eneralised Impulse R esp o n ses  to one SE shock in the equation for
Korea
0.015
0.010
0.005-
Australia
Hong Kong
X Japan
y Korea
Malaysia
Singapore
Thailand
Taiwan
Days
Orthogonalised Impulse R esponses to one SE shock In the equation for
Korea
0.010-
0.005
0.000
Days
y Australia
x Hong Kong
/ Japan
/ Korea
/ Malaysia
Singapore
s Thailand
/ Taiwan
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Generalised Impulse R esponses to one SE shock in the equation for
Malaysia
0 .010-
0.005"
0.000
-0.005'
Australia
/ Hong Kong
s ' Japan
yS Korea
S ' Malaysia
Singapore
/ Thailand
s Taiwan
Days
Orthogonalised Impulse R esponses to one SE shock in the equation for
Malaysia
0.010-
0.005-
0.000
-0.005
Days
Australia
Hong Kong
Japan
Korea
Malaysia
Singapore
Thailand
Taiwan
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G eneralised Impulse R esp o n ses  to one SE shock in the equation for
Singapore
O.OIOt
0.004::
0.002--
0.000
Days
✓ Australia
Hong Kong
/ Japan
y/ Korea
/ Malaysia
Singapore
S Thailand
/ Taiwan
Orthogonalised Impulse R esponses to one SE shock in the equation for
Singapore
0.004-1
0.002-;.
0.000
- 0.002
Days
/ Australia
/ Hong Kong
/ Japan
/ Korea
/ Malaysia
Singapore
/ Thailand
Taiwan
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Generalised Impulse R esponses to one SE shock In the equation for
Taiwan
0.020
0.015"
0.010-:
0.005
0.000
-0.005
y Australia
y Hong Kong
y/ Japan
y Korea
Malaysia
Singapore
y Thailand
/ Taiwan
Days
Orthogonalised Impulse R esponses to one SE shock in the equation for
Taiwan
0.020
0.015*r
0.005*:
0.000
-0.005
X Australia
y Hong Kong
y Japan
y Korea
y Malaysia
Singapore
y Thailand
y Taiwan
Days
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Generalised impulse R esponses to one SE shock in the equation for
Thailand
0.010-
0.005
0.000
Australia
y Hong Kong
Japan
s Korea
X Malaysia
Singapore
s Thailand
s Taiwan
Days
Orthogonalised Impulse R esponses to one SE shock in the equation for
T h a i la n d
0.02Qr
0.015
0.010-
0.005-
0.000
-0.005
Days
Australia
Hong Kong
Japan
Korea
Malaysia
Singapore
Thailand
Taiwan
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